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SONY: 


PREFACE 


This is the 1987 version of the Sony semiconductor IC databook. This book covers 
all the semiconductor products manufactured and marketed by Sony. 

In preparation of this databook, as much characteristic and application data as possible 
have been collected and added with a view of making this book a convenient reference 
for users of Sony products. If, however, you are dissatisfied with this book in any way, 
please write; we welcome suggestions and comments. 


The Sony semiconductor IC databook has been edited to include only accurate and 
reliable data. However, because of technical improvements and other modifications the 
contents are subject to change without notice. 

The circuit examples used in this book are for illustration of typical applications only; 
we are not responsible for any problems that may occur in the circuitry and patents of 
any third party if these examples are put in practice. 


Package abbreviations 


DIP : Dual Inline Package 

MFP : Mini Flat Package (=Flat DIP) 

QIP : Quad Inline Package (=Flat QUIP) 
PGA: Pin Grid Array 

SRK : Shrink Dual Inline Package 

SIP : Single Inline Package 
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1. List of Model Names 


Type 





CX-065B 


CX20089A 


CXA1017M 








CX-857 





CX-891 


CX20090 
CX20091 


CXA1019M/P 








CX20107 


CXA1030P 





CX-7925B/-1 


CX20111 


CXA1031M 





CX-7961A/-1 


CX20123 


CXA1032M 





CX10006 
CX10031A 





CX10032A 





CX10033A 





CX10040 
CX10060 


CX20172 


CXA1033P 





CX20177 


CXA1034P 





CX20187 
CXA1097Q 


CXA1057M 





CX20188 
CXA10980 


CXA1058M 





CX23016 
CX23086 


CXA1111P 





CX20023 





CX20029 





CXA1003AM 


CXD1082M 








CXA1015M 





CXD1083Q 








1) Tape Recorder 


2. Index by Usage 
































2) 











Type Function Page 
CX10006 Plunger Drive for Car Stereo 23 
CX10032A Stereo Recording/Playback Preamplifier 27 
CX10033A Stereo Microphone/Buffer Amplifier 39 
CX20023 Stereo Recording/Playback Preamplifier 51 
CX20089A Low-voltage Power-amplifier 64 
CX20107 Preamplifier/Power-amplifier 74 
CX20172 a Transformer-less Dual Amplifier for Audio 86 
CXA1034P Stereo Headphone Amplifier (P) 97 


Dolby System 


Type 





CX20187 
CXA1097Q 





CX20188 
CXA10980 


Function 


(P): Preliminary 








DO Dolby B-C Type Noise Reduction System 


OO Dolby B-C Type Noise Reduction System 








CXA1057M 





3) 


CXA1058M 


Moter Controller 


Type 





CX-065B 


DoOStereo Dolby B Type Noise Reduction 








DoOStereo Dolby B Type Noise Reduction 


Function 











Frequency Servo Controller 








CX-891 





CX10031A 





CX10040 
CX10060 





CX20123 


Motor Servo Control 








2-Phase Brushless Moter Control 





2-Phase DC Brushless Moter Control 








OTM Motor Servo Control 














4) Radio 


Type 


Function 








CX-857 





CX20029 


CX20090 
CX20091 


CX20111 
CX20177 
CXA1015M 


AM Stereo Decoder 





FM/AM Stereo Radio 





FM/AM Radio Circuit 








FM/AM Radio 





AM Stereo .Radio 





AM Radio 





CXA1017M 


CXA1019M/P 





CXA1030P 


AM Stereo Radio 
FM/AM Radio 








FM/AM Tuner 





CXA1031M 


FM/AM Radio 





CXA1032M 


AM Radio 





CXA1033P 


CXA1111P 





AM Radio 








FM/AM Radio 


5) Communication System 


Function 








(P): Preliminary 








CX23016 
CX23086 


Personal Radio MODEM 





CXA1003AM 





Low Power FM IF Amplifier 





CXD1082M 


CXD1083Q 


Filter IC for Cellular Mobile Telephone 








Data and SAT LSI for Cellular Radio Telephone 


6) Frequency Synthesizer PLL 


CX-7925B/-1 
CX-7961A/-1 





Function 

















Frequency Synthesizer PLL 








Frequency Synthesizer PLL 








3. IC Nomenclature 


1) Nomenclature of IC product name 
Currently, both the conventional and new nomenclature systems are mixed in naming 
IC products. 
a) Conventional nomenclature system 
[Example] CX20011A 
| L. - Improvement mark 








“A” is affixed when specifications are partially 
improved. 
- Product number 
Identifies individual product. 
; Category number 
| Indicates the product category in one or two digits. 
[ Bipolar IC: O, 1, 8, 10, 20, 22 | 
| | MOS IC: 5, 7, 23, 79 | 
































ain sony IC mark 
(2) New nomenclature 
[Example] CXA1001 AP 
e elise as Package mark 
; | P : Plastic DIP 

D : Ceramic DIP 
M : Mini Flat Package 
L : Single Inline Package 
Q : Quad Inline Package 
S : Shrink Dual Inline Package 





| —————— Improvement mark 
“A” is affixed when specifications are improved. 

Product number 
Identifies the individual product. 

—— Product category mark 

A : Bipolar IC 

B : Bipolar digital IC 

D : MOS logic IC 

K : Memory 

P,Q: Microcomputer 

| L : CCD signal processor 

Sony IC mark 


ae. 




















2) Nomenclature for CCD image product name 
[Example] ICXO16AK 


 eccenanaa Filter or package mark 





Improvement mark 


| “A” is affixed when specifications are improved. 
|______ Product number 


sony CCD imager mark 








4. Precautions for IC Application 


1) Absolute maximum ratings 


The maximum ratings for semiconduc- 
tor devices are normally specified by 
“absolute maximum ratings”. The values 
shown in the maximum ratings table must 
never be exceeded even in a moment. 

lf the maximum rating Is ever 
exceeded, device deterioration or damage 
will occur immediately. Then, even if the 
affected device can operate, the life will 
be considerably short. 

Maximum rating must never’ be 
reached for two items at the same time. 


IC maximum ratings 

The following maximum ratings are 
used for ICs. 

(1) Maximum power supply voltage Vcc 

(VDD) 

The maximum voltage that can be ap- 
plied between the power supply terminal 
and ground terminal. 

This power supply voltage rating Is 
directly related to the dielectric voltage of 
transistors in the internal circuit; the 
transistors may be destroyed if this voltage 
is exceeded. | 


(2) Allowable power dissipation Pp 

The maximum power consumption al- 
lowed in IC 

In the circuit design the absolute maxi- 
mum ratings must not be exceeded, and it 
must be designed only after considering 
the worst situations among the following: 

@ Fluctuation in source voltage 

® Scattering in the electrical characteris- 
tics of electrical parts (transistors, 
resistors, Capacitors, etc.) 
Power dissipation in circuit adjustment 
Ambient temperature 
Fluctuation in input signal 
Abnormal pulses 

If this allowable power dissipation is 
exceeded, electrical and thermal damage 
may result. 


Supply voltage (V) 


This value varies with the amount of 
IC integration in package types. 


(3) Operating ambient temperature Topr 

The temperature range within which IC 
can operate satisfactorily. 

Even if this temperature range Is ex- 
ceeded and some deterioration in operating 
characteristics is noted, the IC is not 
always damaged. 

For some ICs, the electrical characteris- 
tics at Ta=25°C are not guaranteed even 
in this temperature range. 


(4) Storage temperature Tstg 

The temperature range for storing the 
IC which is not operating. 

This temperature is restricted by the 
package material, and the intrinsic proper- 
ties of the semiconductor. 


(5) Other values 

The input voltage Vin, output voltage 
Vout, input current lin, output current lout 
and other values may be specified in some 
IC's. 

The relationship ~among these maxi- 
mum ratings for IC is shown below. 
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2) Protection against 
electrostatic breakdown 


There have been problems of elec- 
trostatic destruction of electronic devices 
since the 2nd World War. Their history is 
closely related to the advancement in the 
semiconductor devices; that is, with the 
development of semiconductor techno- 
logy, new problems in electrostatic de- 
Struction have arisen. This _ situation, 
perhaps, can be understood by recalling 
the case of MOS FET. 

Today, the problem of electrostatic de- 
Struction is again drawing people's atten- 
tion as we are entering the era of LSI and 
VLSI. Here are our suggestions for prevent- 
ing electrostatic destruction in the device 
fabrication process. 


Factors causing electrostatic 
generation in manufacture process 

A number of dielectric materials are 
used in manufacture process. Friction of 
these materials with the substrate can 
generate static electricity which may de- 
stroy the semiconductor device. 

Factors that can cause electrostatic de- 
struction in the manufacture process are 
shown below: 


dese ices 


Causes of electrostatic destruction of 
semiconductor parts in manufacture 


process 


Input 


¥ 





semi- | 
conductor (parts 


resistor |mounting 
capacitor 














solder dipping 





visual correction 








lead cutting 








sand blasting 








soldering correction 








| 
¥ 





— 


of parts 


d 


inspection and repair | 





| 
Output 





Item 


e belt conveyer 
e work table 

e human body 
® parts box 


@ dipping machine 


® work table 
e human body 
© soldering iron 


¢ cutting machine 


¢ sand blasting machine 


| @ belt conveyer 
rear side mounting | 
' @ human body 


| frame assembly | | 


® work table 


® parts box 
e soldering iron 





Handling precautions for preventing 
electrostatic destruction 
Explained below are procedures that 
must be taken in fabrication for preventing 
the electrostatic destruction of semi- 
conductor devices. 

The following basic 
obeyed. 

(1) Equalize potentials of terminals when 
transporting or storing. 

(2) Equalize the potentials of the electric 
device, work bench, and operator’s 
body that may come in contact with 
the semiconductor device. 

(3) Prepare an environment that does not 
generate static electricity. 

One method is keeping relative humidi- 
ty in the work room about 50%. 


rules must be 


Operator 
(1) Clothes 
Do not use nylon, rubber and other 


materials which easily generate — static 
electricity. For clothes, use cotton, or 
antistatic-treated materials. Wear gloves 


during operation. 

(2) Grounding of operator’s body 

The operator should connect the speci- 
fied wrist strap to his arm. If wrist strap 
cannot be used, then the operator should 
touch the grounding point with his hand, 
before handling any semiconductor device. 


example of grounding band 


cotton glove 







wrist strap 


sa a grounding wire 


= 


When using a copper wire for grounding, 
connect a 1M) resistance in series near 
the hand for safety. 


2a 


(3) Handling of semiconductor device 

Do not touch the lead. Touch the 
body of semiconductor device when 
holding. Limit the number of handling 
times to a minimum. Do not take the 
device out of the magazine or package 
box unless it is absolutely necessary. 


holding of semiconductor device 





Sh 


DIP type 


can type 


Equipment and tools 

(1) Grounding of equipment and tools 
Ground the equipments and tools that 

are to be used. Check insulation before- 

hand to prevent leakage. 

[Check point] 

® measuring instrument 

® conveyer : 

® electric deburr brush 

® carrier 

© solder dipping tank 

® jead cutter 

@ shelves and racks 


grounding of carrier 
conductive sheet 
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conductive 
/ rubber 


¢ 


(2) Grounding of work table 

Ground the work table as _ illustrated. 
Do not put anything which can easily 
generate static electricity, such as foam 
styrol, on the work table. 


grounding of work table 


conductive sheet or 
stainless steel sheet 


grounding wire 





(3) Semiconductor device case 

Use the metal case, or the antistatic 
plastic case (lined with conductive sheet 
or aluminum foil). 


plastic case for 
semiconductor devices 


line with conductive 
sheet or aluminum foil 


plastic 





(4) Insertion of semiconductor device 
Insert the semiconductor device in 
mounting process or on the belt conveyer. 
The insertion should be done on a conduc- 
tive sheet, or a wood or metal carrier. 
(5) Operation in energized state 
When the substrate is checked while 
energizing the substrate where the delicate 
semiconductor device is mounted, be sure 
to place the substrate on _ corrugated 
cardboard, wood, or on a metal carrier. 


(6) Other points of caution 

Take note of the kind of the brush 
material used for removing lead chips. Use 
metal or antistatic-treated plastic brushes. 


Transporting, storing and packaging 
methods 
(1) Magazine 

Use the metal, or antistatic-treated 
plastic IC magazines. 

The plastic magazines used for ship- 
ping ICs are antistatic-treated, and they 
can be used for storing ICs. 


magazine 





conductive magazine 


(2) Bag 

Use a conductive bag for keeping ICs. 
lf use of a vinyl bag is unavoidable, be 
sure to wrap the IC-with aluminum foil. 


bag 





conductive bag 
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(3) Handling of delivery box 

The delivery box used for carrying sub- 
strates must be made of wood or corrugat- 
ed cardboard. Do not use a vinyl chloride 
or acrylic delivery box, otherwise static 
electricity will be generated. 


handling of delivery box 


wooden or corrugated 
cardboard box 























grounding plate 


(4) Treatment after vehicle transport 

After truck transport, place the maga- 
zine, package box or delivery box on the 
grounded rack, work table, or concrete 
floor for discharging. Do not pull the deliv- 
ery box for more than 1 meter except on 
a concrete or a wooden floor. 
(5) Handling of mounted substrates 

Wear cotton gloves when handling. As 
far as possible, avoid touching soldered 
faces. When handling mounted substrates 
individually, be sure to use a conductive or 
paper bag. Do not use a polyethylene bag. 


handling of mounted substrate 


cotton glove 
Jk g 


conductive bag or 
paper bag 





Soldering operation 
(1) Soldering iron 

Use a soldering iron with a grounded 
metal part or a soldering iron whose insula- 
tion resistance after five minutes from 
energizing is greater than 10 MQ) (DC 
500V). 
(2) Operation 

After inserting the semiconductor 
device into the substrate, solder it as 
quickly as possible. Do not carry the subs- 
trate with the inserted semiconductor 
device by car. 
(3) Correction 

When correcting parts (semiconductor 
device and CR parts) after solder-dipping, 
be sure to wear cotton gloves. Also, con- 
nect the grounding band to the arm, or 
touch the grounding’ point before 
operation. 
(4) Manual soldering 

Solder with wrist strap connected to 
the hand, or by touching the grounding 
point from time to time during operation. 
(5) Removing semiconductor device 

Do not use the Solder-Pult when 
removing the semiconductor device. Use a 
Soder-wick or equivaient. 


solder remover 


soder-wick solder pult 
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Soldering work table 
Use a grounded work table, corrugated 
cardboard, or wooden work table for 
soldering. Do not solder on foam styrol, 
vinyl, or decorative board. 





nie Ares 


3) Mounting method 


Soldering and solderability 
(1) Solderability guaranteed by JIS 

JIS specifies solderability of an IC 
terminal (lead) in ‘“JIS-C7022 Test Proce- 
dure A-2”. An abstract of this standard 
follows: 

e Rosin flux must be used, and the 
terminal must be dipped in it for 
5-10 seconds. 

@® H63A or equivalent solder must be 
used, and the terminal must be 
dipped in the solder which has been 
heated to 230°C+5°C for 5+1 
seconds. 

e Using a microscope, measure the 
area (%) deposited with solder. JIS 
specifies that more than 95% of the 


total area should be coated with 
solder. 
(2) Area for soldering warranty 
Soldering is warranted for a specific 
portion of the terminal. The warranted por- 
tion is shown in the following figure. 
The tie-bar cut portion also serves as 
a dam to prevent the sealing resin flowing 
out during device fabrication; it is cut off 
at fhe end of the process. Since the termi- 
nal is exposed at the cut-off end, the area 
for soldering ts restricted. The portion near 
the resin is often covered with burrs when 
sealing with resin; it is not in the soldering 
warranty area. 


warranty area for soldering 





device main body 


Resistance to soldering heat 
(1) Specification of JIS 
JIS specifies the method for testing 
the resistance to soldering heat. This 
method is used for guaranteeing the IC 
resistance against thermal stresses by 
soldering. An abstract of this standard is 
as follows: 
e Dip the device terminal only once for 
10+1 seconds in a solder bath of 
260°C +5°C, or for Sneak seconds 


in a solder bath of 350°C +10°C, 
for a distance of up to 1 to 1.5 mm 
from the main body. 


es ee 


tie-bar cut portion 






device main body 





The temperature of 260°C +5°C as- 
sumes the soldering with solder flow 
system, and the temperature 350°C 
+10°C assumes soldering by solder- 
ing iron. 

Leave the device for more than two 
hours after dipping, then measure the 
device characteristics. 

Normally, the warranty is limited for 
10 seconds at 260°C +5°C. The dis- 
tance between the device main body 
and solder bath is assumed as 1.6 
mm. 





5. Quality Assurance and Reliability 


Sony’s Policy of Quality Assurance 


The Sony semiconductor embodies 
two fundamental ideas: “‘highest quality” 
and “‘lowest cost”. There are the two key 
points for realizing these ideas. 

One is the “‘quality’’ of men fabricating 
the semiconductor devices. The reliability 
of these people is reflected in the Sony 
products. Accordingly, Sony is making a 
continuous effort to raise the “quality” of 
people capable of manufacturing and fab- 
ricating Sony semiconductor devices. 


The other point is a source management 
system combined with the concept of 
thorough quality design. With this system, 
higher quality products can be _ steadily 
manufactured through automation. of 
device design, process design, and the fab- 
rication process. 

sony is making constant efforts to 
supply the most economical and most 
useful products of very high quality for 
users. 


Quality assurance system of semiconductor products 





Planning and 


Control Dept. Sales Dept. 


Improvement and elevation of quality 


Product Marketing 
| planning schedule | | 








| Distributing Dept. 








! Obedience to IPQC rule ! 


Design Dept. 
Research Dept. 
Industrial Engineer- 
ing Dept Materials 
Engineering Dept. 


Quality Assurance 


Production Dept. 
Dept. 


Quality control circle activity 


Obedience to manual 
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Improvement 
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| Study of products 


Preparation for sales 





t 


Rejection of Lot 











Sales activities 
Technical service ‘Post Sales Service 


Inspection at time| 

of reception | 
| 

t ] ‘ 

| | Acceptance after 

' linspection warehouse] , 

Storage ! 

I : 

Consignment | | 
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——__T| Improvement of 
wafer process 


Manufacturing 7 
- Quality and reliability bow , 
Inspection of all evaluation 
device ; 
Improvement 
Inspection before oN design 
warehousing 


Improvement of 
manufacturing 
tools 








| | Sampling test 


1 











Administrative 
test 





Post sales service 








Answer to claim 
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Trouble shooting 
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Improvement 
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Market quality information 


' Improvement and elevation of quality 
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Quality control circle activity 
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Quality assurance criteria and 
reliability test criteria 


1) Quality assurance in shipping 
Establishing quality in the design and in 
fabrication is essential to keep the quality 
and reliability levels of the semiconductor 
devices at a high level. This is done by the 
“Zero-defect” (ZD) movement. Further 
sampling checks, in units of shipping lot, 
is done on products that have been 
“'total-inspected” at the final fabrication 


Pericdical reliability test 


stage, thus ensuring no detective items. 
This sampling inspection is done in accor- 
dance with MIL-STD-105D. 


2) Reliability 
The reliability test is done, periodically, 
to confirm reliability level. 


Electrical characteristic test 


LIFE TEST High temperature operation 
High temperature storage 


Low temperature storage 


High temperature and high humidity storage 


High humidity bias test 


High temperature and high humidity with 


bias 
Pressure cooker 


ENVIRONMENT 
TEST Heat cycle 


MECHANICAL Solderability 
TEST Lead strength 


OTHER TESTS 


* These tests are selected by sampling standard. 


Soldering heat resistance heat cycle 





In order to know the quality level, some 
types are selected and tested again. 


Up to 1000 hr 
Up to 1000 hr 
Up to 1000 hr 
Up to 1000 hr 
Up to 1000.hr 


Upto 500 hr 
Upto 200hr 





10 gs. 
10 cycle 


Japan Industrial 
Standard (JIS) 


if necessary test, are selected accordingly to JIS C7021, C7022, EIAJ SD121, IC 121. 


These tests and Inspection data are useful not only to estimate quality in the market 
place but also as data to improve design and wafer processes. 
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Reliability test standard for acceptance of products 


a Type of Test Supply voltage LTPD(%) 
High temperature operation Ta=125°C, 150°C 1000 hr 5% 
High temperature with bias Ta=125°C, 150°C 


High temperature and 
humidity storage 










































Ta=85°C, 85%RH 





High temperature and 
High humidity with bias 


Typ 


Ta =85°C, 85%RH (I hr on/3 hr off) 


Ta=121°C, 100%RH, 30 pounds 


Pressure cooker . 
per square inch 


Mechanical shock 












Ta=— 65°C to +150°C 
Ta=O0°C to +100°C 
Tsolder = 260°C 


Tsolder =230°C (Rosin type flux) 











X, Y, Z 1500G 
0.5 ms half sine wave 


3 times for 
each direction 
























16 minutes for 
each direction 


X, Y, Z 20G 10 to 2000 to 10 Hz (4 min) 


Vibration : ; : 
sine wave vibration 





X, Y, 2 20,000 G 
centrifugal acceleration 


1 minute for 


Constant acceleration : . 
each direction 










Falling from the height of 75cm 
to maple plate by gravity 





Fall by gravity 







(Bend) 
(Pull) 









Lead strength Japan Industrial Standard (JIS) 


Device must be designed again, when electrostatic strength is below standard 
supplying surge voltage 
To each pin under the conditions of C = 200PF and Rs=O2). 








Electrostatics strength 
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Flow Chart from Development to Manufacturing 


Sony attains high quality and high reliability of semiconductor products by designing 
devices with quality and reliability from the initial steps of development and evaluating 


them sufficiently in each step of the development. 


Product Planning 


| Business Planning 


Product Planning Review 


4 


Examination of Function, Characteristics, Quality and Reliability 
Desired Specification 






Development Planning Schedule, Quantity and Cost 


Conceptual Design Review 





Development Design Circuit, Mask, Wafer Process and Packaging 


Hh 


Design Review 


Small Scale Fabrication 


Characteristics, Quality and Reliability 






Acceptance of Quality Reeant f r abil 
and Reliability (I) ptance of Quality and Reliability for Design 


| 


Trial Manufacturing Review 
Customer Evaluation 


Large Scale Trial 
Manufacturing 








Evaluation Characteristics, Quality and Reliability 


shares a Acceptance of Quality and Reliability for Production 


Production Approval 


Production 


Shipping Approval 


4 
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Tape Recorder 





1) Tape Recorder 


Function 





CX10006 Plunger Drive for Car Stereo 





CX10032A Stereo Recording/Playback Preamplifier 








CX10033A Stereo Microphone/Buffer Amplifier 





CX20023 Stereo Recording/Playback Preamplifier 








CX20089A Low-voltage Power-amplifier 








CX20107 Preamplifier/Power-amplifier 








CX20172 oo Transformer-less Dual Amplifier for Audio 














CXA1034P Stereo Headphone Amplifier (P) 


(P): Preliminary 


fal)! bs 
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Plunger Drive for Car Stereo 


Description 

The CX10006 is a bipolar IC designed to drive 
the plunger by detecting the stop signal of rotary 
detector signal, when combined with detecting 
device, this IC forms a compact car stereo with 
high sensitivity, automatic reverse system and 
automatic eject system. 


Features 

¢ Stabilized power supply for magnetoresistance 
device. 

« Muting output amplifier incorporated. 

¢ Signal output pin for detecting rotator enables 
application to other use. 


Structure 
Bipolar Silicon Monolithic IC. 


Absolute Maximum Ratings (Ta=25°C) 


e Supply voltage Vcc 

« Serge power supply voltage VCC SURGE 
e Load current lout 

e Operating temperature Topr 

« Storage temperature Tstg 

« Allowable power dissipation Pp 


Block Diagram 


PAUSE 










—— 
i Control eed 


circuit 


Package Outline Unit: mm 


9 pin SIP 





2 1.9 +025 





S!IP-9P-061 





18 V 
40 V 
0.1 A 
—20 to +75 oC 
—55 to +125 “GC 
350 mw 
MUTE 
Output 





: REC 
REF CONTROL 


ComP-2 
COMP-3 


cv (9) (2) Vcc 
~ Constant 
voltage : PL Out 
put 
i> circuit ) 
IN (8) 


) 
Output 
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CX10006 
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Electrical Characteristics 


Item Test condition 


(Ta=25°C, Vec=13.2V) 





Input Sensitivity Vin 








Plunger Response Time tr R=100kQ C=10uF 





Plunger Drive Time tp R=100kN C=10UF 








Operating Voltage VcCop 








Current Consumption ICCoff Unload Vcc=18V 





—— 


Mute Signal Delay Time tm R=100kQ C=10puF 


—_—_-- 


PL Output Saturation Voltage Vsat lL=100mA 











CV Terminal Voltage Vq | Unload | 





Program Response Time tPGM 








Test Method 


Electrical Characteristics Test Circuit 


CX 10006 


























1. Input Sensitivity oy 
Apply 100 Hz signal to pin 8. Then monitor 
pin 7 with oscilloscope, increase the input 
signal from O and check the input level when 
output is generated (3 to 30 mVp-p} 

2. Plunger Response Time 
Cut pin 8 input. Measure the time from the 
moment when S1 ‘was turned OFF to the 6. 
moment when output was generated from 
pin 1 (1.0 to 1.5 sec) 

3. Plunger Drive Time 
Cut pin 8 input. Then measure the period of 
time when pin 1 stayed at level H. (0.1 to 
0.2 sec) 

4. Current Consumption 
Feed signal over 30 mVp-p to pin 8. Measure 
li. (138 mA at maximum) 





A ot: 


Mute Signal Delay Time 

Cut pin 8 input. Monitor pin 1 and pin 3 by 
dual trace. Measure time from the moment 
when pin 3 reached H level to the moment 
when pin 1 reached H level (0.1 sec at 
maximum) Suitable load should be connected 
to pin 3 (%10kQ) 

Program Response Time 

Feed signal over 30 mVp-p to pin 8. Measure 
the time from the moment S2 was turned ON 
to the moment when output is generated 
from pin 3 Mute output. (50 ms typ.) 
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Application Circuit 
1) Repeat operation of PGM, without rotating 2) One-shot operation of PGM, with rotating 
pulse. pulse. 





CX 10006 





CX 10006 











ce ously lo 


PL Output ““ MUTE PL Output “* MUTE Pulse 
Output Output Output 














Notes on Application 

1. PL output generates output level about 
Vcc—1(V). Select a suitable control resistance 
value so that PL output current stays below 
100 mA. 

2. When programming in one-shot operation, 
use a Capacitor with small internal resistance 
for determining time constant. 

3. MUTE output generates output of about 
CV—1(V) (4.5V). Select the control resistance 
value for MUTE load so that current is 3 mA 
at maximum. 
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Temperature Characteristics 
PL Output Repeat Period 


PL output repeat period (sec) 


Program Response time (ms) 


MUTE signal delay time (ms) 
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Ta — Ambient Temperature (°C) 


Program Response Time 
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Ta — Ambient Temperature (°C) 


MUTE Signal Delay Time 
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Ta — Ambient Temperature (°C) 


PL Response time (sec} 


PL Drive Time (ms) 


Input Sensitivity (mVp-p) 
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PL Response Time 
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Ta — Ambient Temperature (°C) 





Description 


The CX10032A is an IC designed to be used 
for cassette tape deck. It incorporates playback 
equalizer amplifier and recording equalizer 
amplifier 2 charnels each into a single chip. 


Features 
¢ Split power supply (+7V) 


e Playback equalizer characteristic is low-noise 


design matched with the head. 


¢ Recording equalizer output is constant current 


source to drive the head. 


Structure 
Bipolar silicon monolithic IC. 


Absolute Maximum Ratings (Ta=25°C) 


* Supply voltage Vcc 
¢ Operating temperature Topr 
¢ Storage temperature Tstg 


¢« Allowable power dissipation Pp 


= 10 


—20 to +75 
—40 to +125 


350 


Recommended Operating Conditions (Ta=25°C) 


¢ Supply voltage Vcc 
¢ Voltage gain (EQ amp) Gv 
¢ Voltage gain (REC Rg=2200) Gv 
¢ Voltage gain (REC Rg=15 kQ) Gv 
¢ Input gain (EQ amp) VI 
¢ Input gain (REC amp) VI 


Min. Typ. 
+6 +7 
24 40 
10 20 
O 0 
0.02 1 
24.5 40.0 


as tees 


op, lelexk 7.4 


Stereo Recording/Playback Preamplifier 


492492 








Max. 


sti 
50 
30 
15 
10 


dB 
dB 
dB 
mV 
mV 


Package Outline Unit: mm 
eS Suis ee ee 
16 pin DIP 













DIP-16P-072 
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Block Diagram and 
Pin Configuration (Top View) 


EQi1) EQ(2) 
INPUT(+) INPUT( +) 
EQl2) 
EQ(1) 
INPUT(- ) INPUT(—) 
EQ(1) EQ(2) 
OUTPUT OUTPUT 






















































































SEfbut Ssteat 

BES, meee 

te ae 

Equalizer Amplifier ~*~ 400 Hz Other Ry = 10 Kae = 4088/1 Ope 
* Circuit Current entire characteristic 
Electrical Characteristics (Ta=25°C Vcc=+7V) 
Item Symbol Test Circuit Min. | Typ. | Max. 

Circuit Current — Iec Fig. 1* | — | 68 |10.4 | mA 
Open: Velisae Guin \ evo. ‘fig. Vet or | "2. | «de 
Total Harmonic Distortion | TH | Fig 3 | — (001 005] % 
Maximum Output Voltage | Vom | Fig. 3 | 2.0 zi 4.0 T =. | Vrms 
Noise Output Voltage 1 | NL1 | Fig. 4 ff 24.2 43.0 | ues 
Noise Output Voltage 2 NL2 | Fig. 5 = 77.5 1126.0 
Output Impedance | ZOUT 7 a = 5 25 
Cross-talk 1 cT1 | Fig. 5 | 80 | 90 | — | ap 
Cross-talk 2 ] Giz Fig. 5 80 90 es dB 
Ripple Rejection Ratio 'RRA(+) | —sFig. 6@~—~SY«C«| «38 = | a 
Ripple Rejection Ratio. . _RRR(~) Fig. 6 | 40 50 i — | @B 
Maximum Noise Output Voltage 1 Np1 Fig. 4 a 90.4 160.0 | UVp-p 
Maximum Noise Output Voltage 2 Np2 Fig. 4 A ee 310 504 | uVp-p | 
Input Offset Voltage 4 VIO | Fig. 11 | 09 3.5 mV 























a) ee 
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Recording Amplifier Rg=15 kn Gv=20 dB 













































































































































Item Symbol | Test Circuit Min. | Typ. | Max. 

Open Voltage Gain. _ Gvo | Fig: 7 +'| 70 80 a 

Total Harmonic Distortion i, ee Fig. 8 T — [0.01 0.05 

Total Harmonic Distortion THD | Fig. 8 | 7 0.14 | 0.6 | % 
Maximum Output Current 1 7 | lom1 | Fig. 12 0.7 | i) | = value 
Maximum Output Current 2 | lom2 Fig. 12 | O25 | 0.35 | oo mArms 
Output Impedance | out. 4 = | 50 100 er KG? 
Cross-talk 1 _ i CTI | Fig. 10 __80 | 90 | ~ | 4B 
Cross-talk 2 _[crz | Fi 10 | 60 | 70 | - | ab 
Ripple Rejection Ratio ~RRR(+) | Fig. 6 62 | 72 | — | GB 
Ripple Rejection Ratio /RRA(-)——séFig. 6 ' 56 | 66 | — | dB 
Noise Output Voltage 1 | NL1 | Fig. 9 = a 46 | a2 _EVims 
-|INoise Output Voltage 2 NL2 | Fig. 9 | — | 60 | 120 | Vrms 
Maximum Noise Outour Volace 1) “Net 4 Fig. 9 — | 260 | 368 | uVp-p 
Maximum Noise Output Voltage 2/ Np2 Fig. 9 ae | 340 | 480 “Vp-p 
Input Offset Voltage 7 | VIO | Figs I | | sige mv 











Test Circuit 


(6) 220 
5.6K 
0.022 
(14) 10K 
Veco (A) —o + vec 





Fig. 1 Circuit current (ICC) test circuit 
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Open voltage gain (Gvo) 


Vo = OdBm 





Total harmonic distortion, maximum 
output voltage (THD, Vom) 


THD : Vo = 5dBm 
Vom: THD = 3% 






Output noise level (NL1, 2), 
Peak noise level (Np1, 2) 


NL1,Np1:SWe=a 
NL2,Np2:SW=b 


a. 30) 22 
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Cross-talk (CT1, 2) 
CT 1: f =400Hz 


CT 2: 10kHz 
eo SW =a: EQ (2) > EQ (1) 
5.6K 0.022 1 SW = b: EQ (1) > EQ (2) 
130K 


{OK 


a 
O 

Ww 

= 
x 


i 


Noe es Si is 


nN 
th 
°o 


10K (VV) JiS-A 


wn 
(8) 

loa @) ©) 

Q 

~ 

nN 

N 

(o) 








0.022 
120 5 


Fig. 5 





Ripple rejection test circuit (RRR +) primcie= eats 


V ripple = OdBm 


220 220 LPF : —3dB/1kHz 


10K 


1.1K 


io ff 
Uv Uv 
n 1 
] 
—VcctRipple »o b-§ © 
1 8 n FS} 
Al 0 aT D ° 
a oO cn 
x N o 
b= x 
a = 6 
A x x 2 
in’) 
3 wr 
3] oO + oS Oo 2 a i 
; nw \-+ S x S pe 
+Vcct+Ripple Oo ©° i 
i io 
me) >) 
n n“ 


Fig. 6 
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Open voltage gain (Gvo) re 
Oo m 





Fig. 7 


Total harmonic distortion (THD) sash 
Oo M 


THD 1: SW =a, f = 400Hz 
THD 2: SW =b, f = 400Hz 
b 








{OK 


Fig. 8 


Output noise level (NL1, 2), Peak noise level (Np1, 2) 


NL1,Np1:SW=a 
NL2,Np 2: SW=b 


300 


Fig. 9 


lo = 316uA 
Cross-talk (CT1, 2) SW9, SW3 =a: f = 400Hz 
SW2, SW3 = b: f = 10kHz 


220 
Swe 9 
O 
b 


JISA 


tOK 





SW, =a: REC (2) > REC (1) 
SW1 = b: REC (1) > REC (2) 





ee 
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Input offset voltage (Vio) Vio = Vo/Gy 


Rs S$ 10k 





Maximum output circuit (lom) 


lom =Va/R 
o/RL SW =a: f = 400H2 


SW =b: f = 400Hz 





Fig. 12 


Open loop voltage gain, loop voltage gain Ripple rejection ratio vs. 
vs. Frequency (EQ amp.) Frequency (EQ amp.) 
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RRR (+) — Ripple rejection ratio (dB) 
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f — Frequency (Hz) 


f — Frequency (Hz) 
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Maximum output voltage vs. 





















































































































Z Frequency (EQ amp.) Cross-talk vs. Frequency 
Ss nm vt nil 7 : 1 = roe TTT 
2 ae Hitt ail Vee = #7 _ 100 7 Sor a NOKaN Hal 
& coke + en es a BE Ht ++ Etta ee J nn t + — Lh wits L =e meee 
a AHH 28 an = vn ft Sh th © goH ! mat i th oe ' 
ican ieee ti ee Sao ott Co ) 
3 cee + HHH} + =r a bt 6 HHH tt + ++ role 7 ae menus + z! +4 t ia 
E 11) mati “4 HA ! —t— Fs 40h++H+ t ag ase 0 PO merit poet ot TT 
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£ | Pry yi | O | 
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G i | " i Vo = 0dBm 
= Hate an aa Hii scan i 1c GO 4 tet 7 ea | A BT BT sis on 0 Se JIS-A 4 
| LiL Pel PVE =F TET Pt LT Lit a fot td ie 
E 10 100 1k OK 100k 10 100 1k 10 100k 
) 
> f — Frequency (Hz) f — Frequency (Hz) 

Output noise level vs. Open loop voltage gain, loop voltage 


vlads resistance gain vs. Frequency (REC amp.) 
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Gyo — Open loop voltage gain (dB) 














Gy — Loop voltage gain (dB) 





Pett + ttt +—+ tt iam h roi 4-14 








NL — Output noise level (uVrms) 








Litt is i” | LH | ee ee Peg or = — ps) Luh L Gs eB uJ i j 4 j | ! Litt | 
10 100 lk “TOK 100k 10 100 1k 10k 100k 
Rg — Input resistance (2) f — Frequency (Hz) 
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Ripple rejection ratio vs. Total harmonic distortion vs. 
= Frequency (REC amp.) cas yeltage (EQ amp.) 
ao) mT TT TTI OTT = loo 
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| 
a 
=e 0:01 
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+———}—+— ep HH Soe 
Ltt} i oe 
0.5 1 
Vo — Output voltage (Vrms) 
Total harmonic distortion vs. Output voltage vs. 
Input voltage (REC amp.) Input “a AEG amp.) 
Vec=t/7V 
f = 400Hz 
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= 05 E 
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Vin — Input voltage (dBm) 
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Output voltage vs. Maximum output current vs. 
Input voltage (REC amp.) 


Frequency (REC amp.) 
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fom — Maximum output current (mArms) 


Vo — Output voltage (Vrms) 
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Vin — Input voltage (mVrms) 


Open loop voltage gain vs. 
Circuit current vs. Supply voltage Supely voltage (EQ ome) 
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Vcc — Supply voltage (V) 





Icc — Circuit current (mA) 
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5 +10 
Vcc — Supply voltage (V) 
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Vom — Maximum output voltage (Vrms) 


NL — Noise output voltage (uVrms) 


Maximum output voltage vs. 
Supply voltage 



































Nt — Noise output voltage (uVrms) 









































Voc — Supply voitage (V) 


Output noise level 
characteristic (EQ amp.) 
































RRR (+) — Ripple rejection ratio (dB) 























=20 0 20 40 69 80 100 


Ta — Ambient temperature (°C) 
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Output noise level vs. 
Supply voltage (EQ amp.) 
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Vcc — Supply valtage (Vv) 





Ripple rejection ratio vs. 
Ambient temperature (EQ amp.) 
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Output noise level voltage 





temperature characteristic (REC amp.) 
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Ta — Ambient temperature (°C) 


NL — Noise output voltage (uVrms) 


Ripple rejection ratio vs. 


RRR (+) — Ripple rejection ratio (dB) 


Supply voltage (EQ amp.) 















































Gyo — Open voltage gain (dB) 
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Vcc — Supply voltage (V) 


Output noise level vs. 


Supply voltage (REC amp.) 
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NL — Noise output voltage (uVrms) 
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RRR (+) — Ripple rejection ratio (dB) 
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Vec — Supply voitage (V) 
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Ripple rejection ratio vs. 
Ambient temperature (REC amp.) 
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Ta — Ambient temperature (°C) 
Open loop voltage gain vs. 
Supply voltage (REC amp.) 
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Vcc — Supply voitage (V) 


Ripple rejection ratio vs. 
Supply voltage (REC amp.) 
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Vcc — Supply voltage (V) 
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Stereo Microphone/Buffer Amplifier 


Description 

The CX10033A is an IC designed for cassette 
tape deck. It incorporates microphone amplifier 
and buffer amplifier 2 channels each in a single 
chip. 


Features 

e Split power supply (+7) 

e Microphone amp is minimum-noise-designed 
to signal source resistance of 300 2. 

« Buffer amplifier is minimum-noise-designed 
to signal source resistance of 5 kQ. 


Absolute Maximum Ratings (Ta=25°C) 






Package Outline Unit: mm 


14 pin DIP 










1355 802 


| 
| {I 
g2min| || 





DIP-14P-071 





« Supply voltage Vcc = 14) V 
« Allowable power dissipation Pp 350* mW 
« Operating temperature Topr —20 to +70 ae 
« Storage temperature Tstg ~—40 to +125 aC 
*Ta=75°6 

Recommended Operating Conditions (Ta=25° C) 

« Supply voltage VEC £6 10 28:( Typ. 7) V 
« Voltage gain (MIC) Av 34 to 60 (Typ. 40) dB 
« Voltage gain (BUFF) Av O to 20 dB 
e Load impedance (MIC) RL 6 to 10 kQ 
e Load impedance (BUFF) Rt 2. 40:3 kKQ 


BOs 
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Block Diagram and Pin Configuration (Top View) 


MIC(2) MIC(2) MIC(2) BUF (2) BUF (2) BUF (2) 
INPUT(+ ) INPUT(-) OUTPUT +Vcc OUTPUT iNPUT(-) INPUT( + ) 






MIC(1) MIC(t) MiCc( 1) -Vcc BUF(!) BUF(1) BUF( 1) 
INPUT(+) INPUT(- } OUTPUT OUTPUT INPUT(~) INPUT( +) 


Electrical Characteristics (Ta=25°C, Vcc=+7V) 


Rg=3002 Gv=40 dB 


Mi sng 
ic Amplifier Ri=10 kA 


Item Test Circuit 








Circuit Current Fig. 








Open Voltage Gain Fig. 





Total Harmonic Distortion Fig. 


Maximum Output Voltage Fig. 





Equivalent Noise Input Voltage Fig. 





Maximum Noise Voltage Fig. 





Output Inpedance = 
Cross-talk 1 CT1 
Cross-talk 2 CT2 




















Ripple Rejection Ratio RRR(+) 


—______| 


Ripple Rejection Ratio RRR(—) 




















Input Offset Voltage Vio 
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Buffer Amplifier 


RL=3 kQ Rg=15 kQ Gv=0 dB 


SON Yo 














































































































Item Symbol Test Circuit Min. | Typ. | Max Unit 
Open Voltage Gain Gvo Fig: 7 51 61 ie dB 
Total Harmonic Distortion THD Fig. 8 = 0.01 | 0.05 % 
Maximum Output Voltage Vom Fig..3 le 17 | Z| Vrms 
Equivalent Noise Input Voltage | Vnin1 Eigse 9 -S 0.51. | 0.85. ‘uVrms 
Equivalent Noise Input Voltage Vnin2 Fig. 9 a West 
Maximum Noise Voltage Np1 Fig. 9 es 17.6: (| 29.6 
‘Maximum Noise Voltage Np2 Fig. 9 — | 68.0 | 104 
Output Impedance Zout on oa a ioe | 2.25 
|Cross-talk 1 Clk Fig. 10 80 |; 90 = 
/Cross-talk 2 ep Fig. 10 62. 72 
Ripple Rejection Ratio RRR(+) Fig. 6 55 65 
Ripple Rejection Ratio RAR) Fig. 6 70 80 












Input Offset Voltage 








VIO 





Test Circuit 
ai Lu tae Lu 
3005 330 10Kz 3.22; A )+lcc 3 
33K 
Eames meee (CO gems) pen) 











Fig. 1 











Fig. 
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Circuit Current (Icc) 


AY. 





{5K 




















CX10033A 


Open Voltage Gain (Gvo) 


Vo = 0dBm 





Total Harmonic Distortion (THD) 
Maximum Output Voltage (Vom) 


THD : Vo = 10dBm 
Vom : THD = 3% 








Fig. 3 


Equivalent Input Noise Voltage (Vnin) 
Maximum Noise Voltage (Np) 





Aone 
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Cross-talk 1 (CT1), Cross-talk 2 (CT2) 


Vo = OdBm 
4 CT 1: f = 400Hz 
330 CT 2: f= 10kHz 
33K 








JIS-A 









Switch 
a: MIC (2) > MIC (1) 
b: MIC (1) MIC (2) 

















ees 33K 
TTT « 
Fig. 5 
Ripple Rejection RRR (+) 








aa Apd Vec+ vce 
RIPPLEX”] O 3K 
300 3303 310K 1\ 2 15K 
O O.22u 


o—/w——__# 


33K ~ 














(3) 
- - 
= 


e -—Vee+ 


300 330 40K RIPPLE vr 15K 
0.22y 1 o2 
-Vcc 
purr 
f ripple = 100Hz 


LPF 
V ripple = OdBm 
© (vy) LPF = —3dB/1kHz 
Fig. 6 
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Open Voltage Gain (Gvo) 
Vo = 0dBm 





Fig. 7 


Total Harmonic Distortion (THD) 


Maximum Output Voltage (Vom) 
THD : Vo = 0dBm, Gy = 20dB 
Vom: THD = 3% 









Fig. 8 


Equivalent Input Noise Voltage 1, 2 (Vnin1, 2) 
Maximum Noise Voltage 1, 2 (Np1, 2) 

Vnin1,Np1,SW=b 
Vnin 2,Np 2, SW=a 
20dBAMP 


(wy) JIS-A 


WA ks 
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Cross-talk 1, 2 (CT1, 2) 










Vo = 0dBm 
CT 1, f = 400Hz 
CT 2,1 10kHz2 





Switch 
a, BUF (2) > BUF (1) 
b, BUF (1) ~ BUF (2} 


JIS-A 








JIS-A 





Fig. 10 


Input Offset Voltage (Vio) 


Vio = Vo/Gy 














Circuit current vs. Open voltage gain vs. Power supply 





































































































Power supply voltage (MIC amp) voltage characteristic 
100 ->—- ae a ) 
<x | No Signal ee eee ee = 
E } | | | | f = 400Hz 
z eae eo ee co a | 7 aed ae ~ Vo = 0dBm 
= +--t Cc i 
: r | T | 8 | 
E Sa ae T 
. Soles i g 
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| bo i | 
2 4 6 8 10 12 = 
Voce — Power supply voltage (V) e 














Vcc — Power supply voltage (V) 
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Total harmonic distortion vs. Power supply 


voltage characteristic (MIC amp) 




















































































































S er 

= Gy = 40dB 

= RL =10k2 | 

° f = 400Hz 
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Vec — Power supply voltage (V) 
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> Equivalent input noise voltage vs. 
2 Power supply voltage characteristic 
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= Vcc — Power supply voltage (V) 


Ripple rejection RRR (+) (dB) 


me AG a 
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Vom — Maximum output voltage ( 


Maximum output voltage vs. Power supply 


voltage characteristic (MIC amp) 



































——= = 1 —~T T a T =] y 
| Gy = 40dB 
pape ee ats i ORO = ee al 
|_| | __ f = 400Hz _ 
THD =3% 
_— os: es ae a oo + +. _ if $4 ——— — + ~—_____4—_____| 
aA ‘ 
———<—<$<$—$--—— —e 6 i sa + = 
a = 
aoe = oo 
—— + + — = 
| — — == —— 
2 4 6 8 10 12 


Vcc — Power supply voltage (V) 


Ripple rejection power vs. Supply 
voltage characteristic (MIC amp) 
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Vcc — Power supply voltage (V) 
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Gyo — Open voltage gain (dB) 


Vo — Output voltage (V) 


Voltage gain frequency 
characteristic (IG amp) 
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RL =10k2 _| 
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f — Frequency (Hz) 


Output voltage vs. 
Dee voltage (MIC amp) 
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Vin — Input voltage (mV) 
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CT — Cross talk (dB) 


Vin — Equivalent input noise voltage (uVrms) 
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Cross-talk frequency 
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Rg — Input resistance (2) 
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Total harmonic distortion 


Total harmonic distortion vs. 
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Vcc — Power supply voltage (V) 
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Maximum output voltage vs. Power supply Equivalent noise input voltage vs. 
voltage characteristic (Buffer amp) Power supply voltage characteristic 
8 4 

| 
3 4 Gy = 0dB 
Re = 3kQ 

6 | | | zt f = 400Hz 5 

THD =3% | >7 





















































Vom — Maximum output voltage (V) 




















Vin — Equivalent input noise voltage (uVrms) 
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Vcc — Power supply voltage (V) Vcc — Power supply voltage (V) 





Ripple rejection power supply voltage Open voltage gain frequency 
characteristic (Buffer amp) characteristic (Buffer amp) 
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Vcc — Power supply voltage (V) 





= AG = 


CX10033A 


120 


Cross-talk 


frequency characteristic (Buffer amp) 
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CT — Cross talk (dB) 
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Vin — Equivalent input noise voltage (uVrms) 
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Rg — Input resistance (2) 
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THD — Total harmonic distortion (%) 
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Vin — Input voltage (V) 
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stereo Recording/Playback Preamplifier 


Description Package Outline 


The CX20023 is a recording/playback dual 
preamplifier system bipolar IC which has been 
developed for the low voltage operating cassette 


24 pin MFP 


+049 
15.0-021 





tape recorder. 
Amplifier section 
(Recording/playback preamplifier, line 
amplifier, recording amplifier, each of them 
having two channels) 
System control section 
(Ripple filter, LED drive) 


Features 

« Easy recording/playback selection 

e Has excellent characteristics against the 
power supply ripples, as a ripple filter is 
incorporated within 

e Incorporates a muting circuit 

e Incorporates an LED drive circuit 

« The number of external parts is small 


Structure 
Bipolar silicon monolithic !C 


Absolute Maximum Ratings (Ta=25°C) 


e Supply voltage VGC 6 

¢ Operating temperature Topr —10 to +60 
¢e Storage temperature Tstg —55 to +150 
e Allowable power dissipation Pb 670 


Recommended Operating Condition 
¢« Supply voltage Vcc 1.6 to 3.5 


ee | ee 


Unit: mm 


MFP-24P-L021 
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Block Diagram 


PB REC Line amp, REC drive REC drive REC/PB 
NF (B) NF (B) — output (B) input (B) output (B) selection 


PB 7~ 
PB preamp 
preamp. input (B) (5)AGC time 
constant 
REC 
REC 
preamp. input (B) preamp (14) Vee 


Preamp.GND (43)Mute 


output 


Reference output LED drive 

REC 

preamp,input (A) GND 

PB 

preamp. input (A) Ripple 
filter 
input 





PB REC Line amp, REC drive REC drive Ripple filter 
NF (A) NF (A) output (A) input (A) output (A) output 
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Pin Description and Equivalent Circuit 








No. 


20 


Symbol 











PB IN (A) 
PB IN (B) 


REC-IN (A) 
REC-IN (B) 


PB-NF (A) 
PB-NF (B) 


REC-NF (A) 
REC-NF (B) 





Voltage 
(Typ.) 


Description 





1.5V 


PB preamplifier input 


REC preamplifier input 





1.5V 


1.5V 








PB equalizer circuit 


input pin 


REC equalizer circuit 


input pin 





= 53 
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(Pin voltage is during Vcc=2.3V) 


Equivalent circuit 


a “ 


Vref a 20) 
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CX20023 
Voltage Seadoo 
No. Symbol (Typ.) Description Equivalent circuit 
vec 
6 | OUT (A) , dps 
ig SW: Line amplifier output 
19 | OUT (B) oe R ae (6),¢9) 
is Vec 
REC AMP c 
u IN (A) @@ 
4 ive i ; 
a REC AMP 1.4V REC drive input 
IN (B} Vref 
eas —_- 
3 REC AMP 
OUT (A) 
re REC AMP 1.4V REC drive output 
OUT (B) 
9 | NF 21 Power supply filter time 
10 | NF-IN 2.1V constant pin 











a RAR dx 








CX20023 












16 















VMUTE 


REC/PB 


LED 








Voltage 
(Typ.) 


OV 


OV 
(2.1V) 


1.45V 





Description 






Equivalent circuit 


SON Yo 









Mute output 
Pulse is generated when 
pin 16 is changed 
from LH 





LED/PB selection 
During PB=OV 
During REC=2.1V 


LED drive 
Normally both PB/REC 
are at “H”". 

It becomes “L” when 
the input is too large 
during REC and when 
the BATT voltage is 
reduced. 


AGC time constant 





Reference voltage out- 





put 
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100K 





Vee 
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CX20023 
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Standard Circuit Design Data (See the measuring circuit) 


Item Symbol Condition 





Playback crosstalk BA PB CT (A) | Vcc=2.0V B-ch Vint=0.35mV PB 
Playback crosstalk AB PB CT (B) | Vcc=2.0V A-ch Vint=0.35mV PB 
Recording crosstalk BA} REC CT (A) | Vec=2.0V B-ch Vinm=0.78mV REC 
Recording crosstalk AB} REC CT (B) | Vcec=2.0V A-ch Vinm=0.78mV REC 
Recording voltage gain (2)| REC Gv (2) | Vcc=3.5V Vinm=0.078mV REC 
Recording gain CH balance |REC A Gv (2)} Vec=3.5V Vinm=0.078mV REC 
AGC characteristics (3) Vout (3) Vec=3.5V Vinm=24.5mV REC 

AGC balance (3) BL (3) | Vcc=3.5V Vinm=24.5mV REC 


















































Measuring Condition (Ta=25°C, f1 kHz) 


SW condition Input condition | Measu- 


SO | -S6:)/ “SF |ro8 Vint | Vinm | Unit | reement 


+—- 


PB CT (A) OFF 1 0.35 mV 








Item Symbol 








Playback crosstalk 
BA 





Playback crosstalk 


ets: PB CT (B) 0.35 mV 








Recording crosstalk) REC CT 
B-A (A) 


Recording crosstalk} REC CT 
AB (B) 


mV 





mV 











Recording voltage | REC Gv 
gain (2) (2) 


mV 





Recording gain REC A 
CH balance Gv (2) 


mV | es/e17 








AGC characteristics 
(3) 


| AGC balance (3) BL (3) 254) Cra 


Vout (3) 5} mV 
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Current consumption vs. 
Supply voltage 





gt 
£ 
Cc 
2 
io 
Ee 
3 
c 
re) 
oO 
c 
2 
5 
OQ 
Supply voltage (V) 
Recording AGC characteristics 
Veco = 1.6V 
Input: MIC IN, Rg = 3002, 1 kHz 
Output: REC drive OUT 400 to 30 kHz BPF 
S 0 
on 
cs 
o 
D 
= -10 
3 
2 
3 
rs) 
: Ls 
c -20 
HS 





-80 -70 -60 -50 -40 -30 
MIC output level (dBV) 
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Vcc = 1.6V Input: L/R simultaneous input 


Output: Pre Out L-ch 
Head = 2002 


5.0 


3.0 


2.0 


Input level (dBV) 


Playback amp. vs. Supply voltage 
characteristics | 


Input: MIC IN f=1 kHz 
Output: REC drive output 





Supply voltage (V) 


Playback output/input characteristics 
0) 


4,0 


Distortion (%) 


Distortion ratio(%) 
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Playback output level (dBV) 


Pp — Power Consumption (mW) 


Playback amp. vs. 


Power supply voltage characteristics 


Input: 0.14 mV, 300 Hz input, Rg = 62 
Output: Pre Out 
Head: PP181-3602F 


Supply voltage (V) 


Maximum power consumption 


decreasing curve 







400 
Printed board soldering 


SaBN 
ETT 
NCEE 
\ 
eo 
40 80 120 160 


Ta — Ambient temprature (°C) 
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REC DRIVE output Jevel (dBV) 
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Playback amp. vs. 
Power supply voltage 


Input: MIC IN, 0.078 mV, L/R simultaneous 
input, f =1 kHz 


Supply voltage (V} 
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Low-Voltage Power-amplifier 


Description 

The CX20089A is a low-voltage power amplifier 
which has been developed for stereo headphone 
driving. It has function such as headphone 
driving (32Q load and gain of 22 dB), POWER 
(ON/OFF) control pin, and MUTE (ON/OFF) 
control pin. 


Features 

« Minimum operating voltage is O.9V. 
(Enables to be used for models using a single 
manganese dry cell) 

e Low-power consumption with large output 
(Typ. 4mW_> EIAJ 32Q load Vcc=1.25V) 

e Incorporates a POWER ON/OFF control pin 

e Incorporates a MUTE ON/OFF control pin 

¢« Excellent in ripple rejection ratio. 


Structure 
Bipolar silicon monolithic IC 


Absolute Maximum Ratings (Ta=25°C) 
e Supply voltage Vcc 4.5 
e Operating temperature Topr —1.0 to +60 
e Storage temperature Tstg ==50 to 125 
e Allowable power dissipation 

Pp 377 


Recommended Operating Condition 
« Supply voltage Vcc 0.9 to. 2.2 


Package Outline 


10 pin MFP 


HH @] £0.1 2 || 


Block Diagram 


V 
‘) 
C POWER 
6 ON/OFF (1) 
mW 
IN (A) (2) 
V GND 1 (3) 











iN (B) (4) 





REF (5) 


BHA 





Mir PeectOiPe- LO. 








MUTE 
(10) ON/OFF 


(9) OUT LA) 





(8) SND 2 


(7) OUT (B} 
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See the Pin voltage electrical characteristic test circuit (Ta=25°C, Power supply voltage 1.25V) 




















1 POWER ON/OFF 125 
2 IN (A) 0.7 
3 GND 14 O (GND) 
4 IN (B) 0.7 
5 REG 0.7 
6 Vcc Ig 25-4VEG) 
7 
8 GND 2 O 
9 OUT (A) 0.5 
O 


10 MUTE ON/OFF 











SW pin which switches the entire REF block ON 
and OFF. In accordance with it, all the IC 
functions are turned ON and OFF. 

H: Vcc and all the functions ON 

L: GND and all the functions OFF 

Input pin of CH (A) AMP. — Typical input. 
resistance is 9 kQ. 


GND to be connected mainly to the front stage. 


Input pin of CH (B) AMP. Typical input 
resistance is 9 kQ. 


Internal reference voltage output. 





Power supply pin. 


OUT (B) 0.5 Output pin of CH (B). 


GND to be connected mainly to output stage. 
Output pin of CH (A). 
SW pin which determines the MUTE operation. 


Fe Wee- NIGOT-E: 
L: GND. Normal operation. 





Note) The input impedance is typical 9 kN for both A and B CHs with RL=32Q. 


=a 


=i jee 
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Electrical Characteristics 


See the Electrical Characteristic Test Circuit 
(0 dBm=0.775 Vrms, Output loading resistance Ri=32Q) 
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Test condition 
Test item Symbol a = 
Vcc(V) Condition 
Quiescent current | Icc (ON) 1eZs Without input 
; Connect pin 1 to | 
Quiescent current | Icc (OFF) 2.00 | 
GND | 
Gain 1 (A) Gain 1 (A) 1.25 —20dBm Output 19.0 22.0 24.0 | dB 
Gain 1 (B) Gain 1 (B) 1:25 —20dBm Output 19.0 22.0 24.0 | dB 
Gain difference 1 | AGain 1 1.25 —20dBm Output —1.5 0.0 1.5 | dB 
Reduce the 
Gain difference 1/2} AGain ‘/2 |voltage to 
(A) tay ON rege (oe 
1.25V 
Reduce the 
Gain difference 1/2] AGain 1/2 |voltage to 
(B) ie; Ovo | ee 
}¢.25V 
Total <MemmOnMe Tp A fAy) 428: |= 20am OuRut 
distortion 1 (A) 
JO1a) MeO ai4) FB)! “4025: . |-=SOaBm-Ouesut 
distortion 1 (B) 
Total harmonic 
THD 2 = m O I 
distortion: 2 (A) D 2 (A) 1.25 30dBm Output 
Total harmonic | _. , 
distortion 2 (B) THD 2 (B) 1.25 —30dBm Output 
EIAJ maximum | (358mVv)| 
0, / a 
etlepuk (A Vmax (A) 1250 10% THD Output 3 4.0 
EIAJ : if 
awa VB) 1.50 | 10% THD Output ) 39 4.0 — mw 
output (B) | 
Crosstalk (A) STiASey| foe. oo eee 
Output 
Crosstalk (B) CTip=All aSe. | oe eee 
Output 
Se eee! Se ee 
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Test item 











Ripple output 
voltage (A) 





Symbol 






Ripple Out 
(A) 








Ripple output 
voltage (B) 


Noise (A) 


Ripple Out 
(B) 


Noise (A) 





Noise (B) 







Mute effect (A) 


Mute effect (B) 





Noise (B) 





Mute (A) 


Mute (B) 








Test condition 


Vec(V) 





Condition 















Short-circuit the 
input pin with 
Rg=1kQ 
Short-circuit the 
input pin with 
Rg=1kQ 


1.25+ 
(-30dBm) 


1.25+ 
(—30dBm) 


BPE 
Short-circuit the 
input pin with 
Rg=1kQ 


2.0 


BPE 
Short-circuit the 
input pin with 
Rg=1kQ 


2.0 


Use 20 to 20kHz 


Use 20 to 20kHz | 


Typ. 


SON Ys 


Max. 











Input —20dBm 
1.0 Apply Vcc to 
pin 10 

Input —20dBm 
1.0 Apply Vcc to 
pin 10 





Sal} p) 








Unit 
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Test Condition 







































































, SW condition 
Test item Symbol 
SW1!1SW2)SW3)|SW4/|SW5|SW6|SW7) ATT 
; CO 
Quiesent current Icc (ON) | 2 1 2 2 2 1 2 — 
Quiesent current Icc (OFF) | 4 1 2 Z 2 2 2 = 
Gain 1 (A) Gia |2]%1/1/)1+%'1 11 | 2 | Variable 
Gain 1 (B) G1B 2 Z 1 1 1 1 2 | Variable 
Gain 2 (A) G2A 1 1 1 1 1 1 2 | Variable 
Gain 2 (B) G2B 1 2 1 1 1 1 2 | Variable 
h a 

Total harmonic distortion ratio THD 1 (A) 2 1 1 1 1 1 a. Waaaiia 
1 (A) 

Total harmonic distortion ratio 

1 (B) GAD: de {B)): 2 2 | 1 1 l 1 2 | Variable 
Total h ic distortion rati | 

Pca ace eae cease erie Seema) ei | at: | ae. Wg) | AP ah eae 
2 (A) 
Total h ic distorti tl 

een rane ae reaenrcnatnoe de ieey ine aoe It ae li qi Nl) ad age ie It oe Iara le 
2 (B) 
Crosstalk (A) Cl (AB) 22 1 2 1 1 2 | Variable 
Crosstalk (B) CT (BA), 2 pd 1 1 2 1 2 Variable 
Ripple output voltage (A) RIP A 5 1 1 Z 2 1 2 30dB 
Ripple output voltage (B) RIP B 5 2 1 2 21> 4 2 30dB 
Noise (A) NO (A) 4 1 1 2 2 1 2 = 
Noise (B) NO (B) 4 2 1 Z 2 1 Z a 
Mute effect (A) Mute (A)| 1 | 17 | 1 1 1 | 1 +114 | 1 | 20cB 
Mute effect (B) Mute (By), 1 | 2 | 1 | 1 11 14 =, 1 | 20aB 
EIAJ maximum output (A) Vmax (A) | 3 1 1 1 1 1 2 | Variable 
EIAJ maximum output (B) Vmax (B) | 3 2 1 1 1 1 2 | Variable 
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Application Circuit 


MUTE SW 





POWER SW 
ON © 


OFF 9 


IN (A)O——_) F* 
Tu 





IN( BIO 











| REF. 

I/O characteristics 
ee ore? ho fh oe a Ef ee ee 
oes ee | ae ee 7 eared A Der A freee Cea: mS ; cs si Seale te eae 











_, | Input: Rg=1kQ Both CHs simultaneous input, f=1kHz 
\ Output: Headphone pin 329 


|} 4f——___4—__j ____{__} __j__t —— pf SS —| 


EE —_+—- 


~7 10.0 


Output voltage [dBm] 
THD [%] 





4—+-—+—+ 5.0 





























=e | S ewe ieee i L zl } at 


—40 =30 =20 


Input voltage [dBm] 





2570) 

















































































































































CX20089A SON Ys 
REF voltage/output voltage 
I/O characteristics Supply voltage characteristics 
a ea a a a | ae or as ee | 
Q -{ out Rg= =1kQ Both CHs simultaneous input, f= 1kHz 4 ‘ Hy | __ > During non- Signal 
re Output: Headphone f pin 182 — . 1.0 “Cy. REP Voltage 
a O: Vcc" = | ‘5V” ae ar ee a = pes ret ate a en A. Output Voltage 
ee. -Voc=10vV fy: sol — | ye tretieotist REP Veltage ee See tem a 
-_ o - ee eee cee! +++ ++ 
E wi ar ae ey on eee Sek EE SAREE Wl OR OR OE A A, REE esti, 
mM & t 
= 6 " Var Voltage: -} pop 
o~ > — ——— +++ + frre pea ee 
s Xs Le 0.5 et dacs cei Se ees ithe witness ash + ‘ Laster polccagst 4 
s WW | 
— 0 ae 4 — +—4 
Ss zo | oe 
~ ke ' q 
> ‘ 
a : - + —4 
3 : eseaek | 
0.5.0: a b.0 see) 2.0 
Supply voltage [V] 
i i L a. i. oe | 1 see oS | 
—40 = 30 20) 
Input voltage [dBm] 
Current consumption Output voltage and THD 
Supply voltage characteristics Supply voltage characteristics 
Pee ea er ee Sheehan eee 
gy ia fs gn ta he se rc Ne ik bag get PCE soon heat aa a es 
= t—+-t-1 9% During nan-Signal “}~t--t-+- + - ‘ico eei pot es tae: + 1 a aa “F ‘i Fal 
< 10.0 |--+-$-4-$ 4b dob eed pe be te oe - Output voltage.-—|_- : a Z| 
| ‘ i \ | | | | i —4 
= awe ae donors ierl zo 4j} f+ 44 1aa6 4 
~ faa] if | f | } | 
E x Sc: (a Ds © Mat a Aaa a a i 10 
3 © ee Input: Rg=1kQ Both CHs simultaneous — a 
5 £ +4 input, constant —41.0dBm, f=1kHz a 
o g —30 |——_—- ~ Output: Headphone pin 3292 Tes A ia 
c w | | fa 
® 3 eS es Cs Ses ee See eee Ronee Core Senne ee ee | aes ae 4 
pas a | | | | | | | 
rs 2 < +— + — a + ? > $f T st x so 5.0 
Op oi07 1.0 1.9 2.0 
Supply voitage [V] 

















Supply voltage [V] 





ase, (eee 
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Ripple output voltage [dBm] 


Crosstalk [dB] 


50 es Vee = 1 25V+(-30dBm) _. 


Ripple output voltage 


frequency characteristics 








rrr me 


i 
| i | 


ooeeee| 






Input: Rg=1kQ 
Output: Headphone pin 322) 














: Popa es, 
j i 
[Ss as aes SEE LS 2 a es oo OD ae ae a 


100 1k 10k 





Frequency [Hz] 


Crosstalk frequency 


characteristics Vcc=1.25(V) 





| { Input: Rg=1 kQ for 


46) 





SR Eananeel 


ap te 



















per 
Output: Headphone pin 322 


| 
tote oe} 


reper a tt 
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Preamplifier /Power-amplifier 


Description Package Outline Unit: mm 

The CX20107 is designed for low voltage por- 
table tape recorder. It integrates monaural 
recording/playback pre/power amplifier into one 
chip. 


24 pin MEP 








Features 

¢ Large output power 400 mW typical (EIAJ 89 
load Vcc=3V) 

¢« Radio signal recording and playback 

e AGC incorporated 

¢ 1.6V Regulator incorporated 

« LED Drive Amplifier incorporated 

« Excellent ripple rejection 


or Gl #04 2 [a] 


MFP-24P-LO1 





Absolute Maximum Ratings (Ta=25°C) 


« Supply voltage Vcc 4.5 V 
« Operating temperature Topr —20 to +75 = 
¢ Storage temperature Tstg -—55 to +150 ae 
« Allowable power dissipation Pop 780 mW 


Recommended Operating Condition z 
¢« Supply voltage Vcc 1.8 to 4.2 V 


Block Diagram 


LINE REC REG ai POWER 
ouT OUT OUT Vee REC/PB TR/TC IN 4/2 Vcc 


REC 
PB PRE REC ORIVE 
p Be P REG 


SYSCON 
































REC LINE | f 
oo | 


REC PRE | | 
WA 


LED POWER 
| A V7 X/ (A a is 
a POWER POWER 
| : ° 
1) 2) 3) (4) 8) 6 {7} 8) 2) 10) 11 


AGC GND REC REF REE REF POWER GNO POWER LED POWER MUTE 
IN RETURN OUT N OUT B ou RF IN ADJUST 
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Pin Description 












Description 





AGC 


RC filter between filter connecting pin for AGC and GND connects. 
e a - : poet 





























































GND1 GND for input. 7 
REC IN. Input for recording - OO ss 

A | REF rete Filter connecting pin for internal reference voltage. Connects Pin 4 

and Pin 5 and connect capacitor between, GND. 

5 REF —__Intemmal reference voltage output 

6 [ REF IN | Internal reference voltage input. - 7 

7 OUT (B) | CH (B) power amplifier output. 

8 |  GND2 | GND for output. 

9 OUT (A) cH (A) power amplifier output. 

10 LED _ LED connecting pin. Connects LED between power supply. 











Ripple filter connecting pin for power amplifier. Connects capacitor 
between GND. 


————}- —_——_} eae 


le MUTE ADJUST | MUTE time adjust pin. Connects resistance between GND. 


cd POWER R.F.IN 




















Filter connecting pin for internal reference voltage in power 
amplifier part. Connects capacitor between GND. 


POWER IN Power amplifier input. 


13 1/2 Vcc 




















ee : ——— cl 
TRETC Switch for Radio/Tape recorder. 
PB/REC | Switch for Playback mode/Recording mode 
Vcc Power supply. 





—_t- aro | 





Ripple filter input for internal power supply. Connects capacitor 


REG IN | 
between GND. 
REG OUT Output for internal power supply. Connects capacitor between GND. 
4 









































REC DRIVE OUT Drive amplifier output for recording. 

| LINE OUT Main signal output. _ 
PB NF | Negative feedback pin for playback equalizer. 74 
PB IN | | Input for playback. 
REC NF | Negative feedback pin for recording. _ 
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a. 


oxy BIN 


Description of Operation 


a) Connect RC filter between filter connecting pin for AGC and GND. Attack time is 


determined by IC internal resistance R=510(Q) and external resistance C. Recovery time is 
determined by external RC. 


(3) REC-IN pin 
(i) TC-REC mode (MIC input) 


q 





External resistance of 15 kM must be connected between pin 3 and REF as in the 
figure above, because OFF SET occurs in REC AMP output and LED does not light, 
without external resistance. Therefore input impedance is 6 kQ. 

(ii) TR-REC mode (Radio input) 


-- 
Radio signal 





Internal of IC 


> 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
L 


In oder to prevent distortion at high frequency, an external resistance of 1 kQ must be 
connected between pin 3 and REF as shown in the figure above. The reference input of 
the radio signa! is —20 dBm and its level is lowered by 40 dBm with a resistance of 
100 kQ so that the reference input becomes —60 dBm. 
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(4) REF RETURN 
Current comes out from REF, goes through filter and returns to IC as reference voltage. 


Internal reference output pin. Low impedence. 


LED connecting pin ; 
Connects LED with pin 17 Vcc. Connects resistance in series in order to protect LED drive 


transistor. 


() Ripple filter pin for Power Amplifier 
Capacitor must be connected between GND in order to suppress the ripple. 


@2 POWER MUTE pin 
MUTE function operates at power supply rise and put OFF the power amplifier. Then MUTE 
function is automatically put off and power amplifier is put ON. 
Resistance of 100 kQ must be connected between GND in order to prevent misoperation of 
MUTE function in high temperature. 


as) TC/TR mode switch 
Connect pin 15 with GND-TC mode 
Connect pin 15 with REG OUT 19 —TR mode 


Connect PB/REC mode switch (pin A in 
the right figure) with GND-PB mode. 
Connect pin A~ with pin 19—REC 
mode. The moment when PB mode is 
switched to REC mode, devided voltage 
value of R1 and R2 is produced in pin 16, 
and MUTE function operates. Then, it 
becomes same electrical potential as pin 
19, MUTE function is put off and all 
circuite is switched to REC mode. 





REG OUT 
30 mA current source is available from this pin. In this case, the electrical potential 
decreases 50 mV. (Vcc=2V) 


REC NE 


Resistance of 330 kQ must be connected with GND, in order to reduce OFF SET between pin 
24 and pin 20 and prevent LED (TR-PB mode) from unlighting. 
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Quiescent current 





































































































































































































































































































(With loud speakers, Vol minimum) Power supply pin DC voltage 
TR-REC LED OFF | | 
30 = jem a TC-PB (SP) f | + 
| Ae ee 56h eM RiP LE FILTER IN (Pin 11) —_ 
Tt ] 7 T T —<t = zl 
ee _TC-REC - | 
= | 
| ;| eee , < 
FS Gia Br 1/2 Vee OUT (Pin 13) 
oe: s aa = oO 2.0 T ft = 
8 Ba . | 
— y, | | a +~ O oon LL = + at 
Hy i) . OUT (Pin 19) 
10 ee nemeena ane A ee | pw 
Ti | | REF, OUT (Pin 5) 
| | ie cae =F a 1.0 T 7 
pre = Poca i -- | — 
: PL 
Q 1.0 2.0 3.0 4.0 1.0 2.0 3.0 4.0 
Vec (V) VcclV) 
Power output vs. 
Supply voltage characteristics 
800 E aa oe | <a 
a de aoe 
= 700 = Doe sate Saf a Se 
: % i | Td = 
= 600 £ _10 ee aes pet 5 
2 500 5 / | | 2 
3 3 vice oft 1 a i 
5 400 2 e a + vs. (24) Pin Be = 
2 sis | | # PEC DRIVE vs. GND & 
a | (oS. L | a 7 pei 
a | aan & 20 + Vec = 2.0V | yes 
200 1— IN: Power Input (vs. REF) O L | aca aa 3 
OUT : BTL82 i a | 
100 T £=1kHz 
TC-PB MODE 
1.0 2.0 3.0 4.0 ~~ -~80 —-70 -60 -—-50 —-40 4-30 
VcclV) Input signal voltage (dBm) 
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Power amp gain and distortion f= 1kHz 
TC-PB 
Power IN Input 
—10dBm Output fixed 
EINER SI ese SOAR rere MM nts Veer EME RF [Sy <a 
T | | | 4 | | . 0. - 0. ly 
— 20 al + + +— pa - j— 5B 
o | [| | _ : 3 “2 fixed 
s FPP CCLELL A Bee 
| | oe (Mareen! Ae = + 
™ a et ee ee $ O.l ys 8 ® 
10 | t = a ee a 293 3 22 
| mm EAR 82 
+ - ae eae a eae 
oe ees ee eee HD—++-— 2.0 
7 Se BO 1.0 
Lt | ail aeeh aes = L O 
1.0 2.0 3.0 4.0 
Vcc (Vv) 
Power amp gain and distortion Vece 2 av 
| TC-PB 
Power IN Input (vs. REF) 
80kHz LPF 
—10dBm Output fixed 
= oan Los 
= - 0. ee 0. 
co o 
= ais 
= 6 —23dBm Output fixed 
O = 
are 
Oo Re 334 
$22 
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Frequency (Hz) 


Power output temperature characteristics 
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PB amp output voltage vs. 
Supply voltage characteristics 
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AGC output voltage vs. 
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REC amp output voltage vs. 
Supply voltage characteristics 
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DC voltage vs. Temperature characteristics REF and REG, OUT 
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Balanced Transformer-less Dual Amplifier for Audio Use 








Description Package Outline Unit: mm 

The CX20172 is a bipolar IC designed as a BTL 
(balanced transformer-less) amplifier or a DUAL 14 pin MFP 
amplifier which can drive an 82 load with one 
dry cell (1.5 V). 











Features 

e Operates with one dry cell (operable if Vcc is re- 
duced down to 0.9 V) 

e Low power consumption (standard current with- 
out signals; 5 mA, 8) load, BTL, Vec =1.25V) 

e Large output (BTL: 80 mW/8 QQ, EIAJ; 

DUAL: 21 mW/CH, 8 Q load, EIAJ; 
Vcc = 1.5 V for both BTL and DUAL) 

e The mode of either BTL amplifier or DUAL 
amplifier, as well as their gain setting, is select- 
ed by combining the IC with external 
components. 

e Muting and power ON/OFF functions incorporated. 

Structure 
Bipolar silicon monolithic IC 








MFP-14P-L01 


Absoiute Maximum Ratings (Ta = 25°C) 


e Supply voltage Vcc 4.5 V 
e Operating temperature Topr —20to +75 °C 
e Storage temperature Tstg —55to +150 aS : 
e Allowable power dissipation PD 560 mw 


Recommended Operating Condition 
e Supply voltage Vcc 09 to 2.2 V 


Block Diagram 











Buffer \ 


INS PRE AMP GNDt PRE AMP IN2 REF I REF2 NC 
OuT4 OUT 2 
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Pin Description 
(Ta = 25°C, Supply voltage: 1.25 V) 


Standard pin 
voltage (V) 


No. Description 





Pin to be connected with a load resistor in the preceding-stage buffer 
amplifier of CH2. See the Electrical Test Circuit application circuit 
of BTL mode, and DUAL mode. 











Symbol 
Input pin for CH1. This pin is connected to the ground via a coupling capa- 


Pre Amp out 2 
IN1 citor, the same one as used for the input pin, when the pin is not used as = 


ON/OFF switching pin for the whole ©) 
oftheIC. 2k a) 
Ae 
E 2 Power ON/OFF H: (power supply) IC ON 
L: (ground) |C OFF 
(standard internal equivalent circuit) 

| 

an input pin in the BTL mode. | Standard input resistance: 10 kO 
5 
6 
7 
8 
9 





GND1 Grounding mainly for the preceding stage - 








Input pin for CH2. This pin is connected to the ground via a coupling capa- 
IN2 citor, the same one as used for the input pin, when the pin is not used as 








an input pin in the BTL mode. | 07 
Standard input resistance: 10 kQ. | 
a ee a ES 
REF 1 Output pin for internal reference voltage (high impedance) for phase 07 


compensation 
















Output pin for internal reference voltage (low impedance) 













Power supply pin _ 




















ele 
0.55 
10 OUT2 Output pin for CH2 - (0.74 during MUTE) 
11 GND2 Grounding mainly for the output stage | _ 
P : 0:55 
12 OUT1 Output pin for CH1 (0.74 during MUTE) 
—————— 














Switch pin to activate the MUTE operation © 










13 MUTE H: (power supply) normal operation 
L: (ground) MUTE 


(standard internal equivalent circuit) 








Pin to be connected with a load resistor in the preceding stage buffer 
14 Pre Amp out 1 ; amplifier of CH1. See the Electrical Test Circuit application circuit OF 
of BTL mode, and DUAL mode. 
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Description of Operation 


The CX20172 incorporates two buffer amplifiers in the preceding stage and two current input amplifiers 
in the succeeding stage. Selection between the BTL amplifier and DUAL amplifier is made by altering the 
method of attaching external components as shown in the Application Circuit. 


1. BTL mode (see the BTL mode Application Circuit) 

e Items 1 to 11 in the Electrical Characteristics are the characteristics for the BTL mode. 

e Input through either IN1 or IN2 results in a reverse-phase output at the output side of the input chan- 
nel and in the same-phase output at the other, to enable BTL driving of the load between OUT1 and 
OUT2. 

e Ground the unused input pins via a coupling capacitor which is the same one used for the input pin. 

e Gain setting can be altered by changing values of external resistors connected between Pre Amplifier 
out 1 and 2. Gain decreases as a resistor value between Pin 1 and Pin 14 increases. Reducing a resis- 
tor value to increase the gain results in larger output offset and current consumption. I/O characteris- 
tics, distortion factor and maximum output change according to resistor values. Specify a set value, 
therefore, in view of input level, output level, distortion and power consumption. 


e The value of a phase-compensation capacitor can be altered considerably according to patterns on 
mounting substrate. 


2. Dual mode (see the Dual mode Application Circuit) 

e Items 12 to 16 in the Electrical Characteristics are the characteristics for the Dual mode. 

e Simultaneous input through IN1 and IN2 results in reverse-phase outputs at both output pins to 
enable DUAL driving. 

e Gain setting can be altered by changing values of external resistors connected between Pre Amplifier 
out 1 and 2 and REF2, similarly to the BTL mode. Gain decreases as resistor value increases. I/O char- 
acteristics, distortion factor and maximum output change according to resistor values. The same con- 
sideration as in the BTL mode is, therefore, required. Current consumption has, however, less 
dependency on the gain than in BTL. 


e The value of a phase-compensation capacitor can be altered considerably according to patterns on 
mounting substrate. 


3. Common functions 
3.1 REF block 
e Circuit block to generate reference voltage. 
REF1 (Pin 6) is an output from the block (high impedance). This is reduced in its impedance through 
the buffer amplifier to generate REF2 (Pin 7). 
3.2 Mute, Power ON/OFF block 
e Grounding the Mute pin (Pin 13) results in the interrupt of the signal route to generate DC voltage of 
approx. 700 to 765 mV at both output sides of channel (CH). 


e Grounding the Power ON/OFF pin (Pin 2) results in the OFF state of the REF block and the output is 
grounded. 
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BTL Mode Application Circuit 


(ON) 
H 








toK (OFF) 





























































PRE AMP OUT 2 PRE AMP OUT 1 
¢ Inputting through IN2 Reece arene 
is also available. (Mure! 
Input Signal 
© 
+ GND 
mx: 
* 
wL 
mn 
Decoupling 
capacito 
Short as alts 
possible 1 ea 
7 
NC 
* Approx. 560P to 1000P 
SSS 
20P 
ee 





* Use tantalum capacitor as a polar capacitor 
wherever possible. 


Note) Place a decoupling capacitor between Vcc and GND as close as possible to Vcc and GND2. Assum- 
ing this point as the point of power supply or grounding, place (*)-marked components as close as 
possible. 

Values of the decoupling capacitor can be altered according to the pattern layouts. 
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Dual Mode Application Circuit 








PRE AMP OUT 2 PRE AMP OUT 4 (14) 





POWER ON/OFF 


CH1 Input Signal 


0.224 


GND | 








{| 





CH2 Input Signal 9.22. Decoupling 
- 20° | capacitor 
REF | vec (9) — 
Short as Vee 
possible“ _ aE 





REF 2 nc( 8) 


560P 





20P 


Ee | GE 


* Use tantalum capacitor as a polar capacitor 
wherever possible. 


Note) Notes for the above are almost same as in BTL. 
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Standard Characteristics 

e See ‘Electrical Characteristics Test Circuit ”’ for the test circuit. 

e A resistor between Pin 1 and Pin 14 to determine the gain is of 10 k{2, unless otherwise specified. 
e Measuring temperature is 25°C, unless otherwise specified. 


Current consumption ION, IMUTE, IOFF — Vcc Output DC electric potential — Vcc 
5 











Output DC potential (mV) 




















lon, IMUTE — Current consumption (mA) 














Vcc (V) Vcc (V) 





ION and IOFF are measured conforming to the methods in the measurement 1 and 3. 
IMUTE represents the current consumption with S4 and S5 ON. 












































BTL Mode, I/O characteristics BTL Mode distortion — input level 
(Vcc Parameter) (Vcc Parameter) 
— x 
= c 
faa) ro) 
= = 
= be 
QO. @ 
= O 
2 | 
-J 
= a 
a an 
kK 
Input (dBm) Input (dBm) 


— 93 — 


CX20172 


THD — Distortion (%) 
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BTL mode distortion — Vcc 


Input VIN, constant at —35 dBm, f = 1 kHz 












































Vcc (V) 


BTL mode output frequency characteristics 


BTL output (dBm) 


Dual output (dBm) 






















































































1 10 
Frequency (kHz) 


Dual mode I/O characteristics 
(Vcc Parameter) 





























Input (dBm) 


BTL mode ripple output — Vcc 


power supply ripple of — 30 dBm, 





Ripple output (dBm) 
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BTL mode distortion frequency characteristics 


THD — Distortion (%) 


THD — Distortion (%) 


A 


B.S 





Input constant at —35 dBm 
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Hv HT 
Hill 

1 10 
Frequency (kHz) 


Dual mode distortion — input level 
(Vcc Parameter) 
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THD — Distortion (%) 


BTL output (dBm) 


| 
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BTL gain (dBm) 





Dual mode distortion 
— Vcc, Cross talk Vcc 1—2 
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Vcc (V) 


BTL Mode output level — Vcc 
(Temperature characteristics) 


























input constant at 
— 35 dBm, f = 1 kHz 


















Veco = 1.25V 
= 1 kHz 
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External resistor between pin 7 and 14 (k) 
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Dual mode cross talk output 
frequency characteristics 


—+———++ 
onstant at — 





| 
on 
oO 

















Cross talk output (dBm) 
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Frequency (kHz) 


Dual mode output level — Vcc 
(Temperature characteristics) 





























Input consta 
—35 dBm, f = 


Dual output (dB) 



































LO 1225 i 
Vcc (V) 
BTL mode external resistance — 


distortion between pin 1 and 14 


Vec = 1.25V 
f = 1 kHz 


OdBm = 60 mW) 


19 
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THD — Distortion (%) 
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External resistor between pin 1 and 14 (k{)) 
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BTL mode external resistance — 
maximum output between pin 1 and 14 








Maximum EIAJ output (mW 














5 10 pes 
External resistor between pin 1 and 14 (kQ) 
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Stereo Headphone Amplifier Preliminary 
Description Package Outline Unit: mm 
CXA1034P is an IC for stereo headphone player 


and comprises pre-amplifiers, D.C volume controls, 16 pin DIP 
and headphone drivers. 





Features 

« Wide range of power supply voltage. 

e Smali number of peripheral components. 
e Built-in DC volume controls. 





Structure 
Silicon Monolithic IC 


Absolute Maximum Ratings (Ta=25°C) 











« Supply voltage Vcc 10 V 
¢ Operating temperature Topr —20 to +75 °C 
« Storage temperature Tstg —55 to +150°C DIP-16P-01 
« Allowable power 
dissipation Pp 730 mw 





Recommended Operating Condition 
* Supply voltage Vcc 1.8: t0--7:.5 V 
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Block Diagram (Top View) 


EQ OUT (A) (1) 


(6) V REG 







= - 
> (4) OUT (A) 


3 GNO (1) 


EQ IN (A) (2) 


| Volume 





Ripple Ripple 
vit | 


; Volume a 
IN(B) © ane eos OUT (B) 


VREF (5) (2) Vcc 






EQ IN(B) (7) | QQ) NF (8) 
EQ OUT (B) () vil , (9) VOL IN 


converter 
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Pin Description 
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(Vcc=3.0V, no signal) 






















Output of equalizer circuit 


















— 




















amplifier 











J 
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Voltage ee an: 
Equivalent circuit Description 
(Typ.) 
EQ OUT (A) 16V Output of preamplifier 
EQ OUT (B) 
i a 5 1.5V Input of equalizer circuit 
2 bg 1.5V Input of preamplifier 
6 IN (B) 
i z 
4 GND (2) GND (1): GND of pre- 
GND (1) on 
GND (2): GND of driver 
VREF 1.5V Reference voltage 
Vcc 
(4) 50uA 
VoL IN 1 5V Input of control voltage 
for volume control 
eal 
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No. Symbol vonage Equivalent circuit Description 
(Typ.) 
Vcc 
10 NF (B) 
15 NF (A) 1.4V @ Time constants for filter 
nnd. 1.4V Output of headph dri 
14 OUT (B) utput of headphone driver 
| 
| 
L | 
12 Vcc 3.0V Power supply 
| 
16 VREG 2.75V Filter of power supply 
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Electrical Characteristics (Ta=25°C, Vec=3V, fo=1 kHz, 


Volume max. unless otherwise specified) 


Condition Min. | Typ. 
dB 


14 
68 


Item Symbol 
Icc 


Supply Current No signal 
Voltage Gain 1 GV1 | Vin=-—75dBm 62 65° 
Voltage Gain 2 GV2  |\Vin=—75dBm Volume 50% 52 she, 58 dB 
Channel Balance 1 AGV1 |GV1 (B)/GV1 (A) -1.5 
Channel Balance 2 AGV2 |GV2 (B)/GV2 (A) 436) Or |) 46 || dB il! 
Maximum Attenuation Vin=—65dBm 
Maximum Power RL=322Q THD=10% 

; 
Distortion 2 Vin-=60dBm Volume 50% 
Noise Level 

| Ripple Level Vec=2.5V AVr=—30dBm 
Crosstalk ViIN=—65dBm Rg=2k0 
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Test Circuit 














VINB control 
10u 
470 {Ou 





C4 R5 
0.0184 180K 












RG converter 
6.8K 
R13 
oO 
25K 50%, 4 100% Volume control 
26 O 
R14 00% 
25K 
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Application Circuit 








































R1 
6.8K 
C1 R2 
0.0184 180K 
+ 
C2 
{Ou 
R3 
A CH 470 220p 
Volume 
—~-> 
a i oun ae 
i 
: Ci4 
820P c5 (| H.P A 
1400p 
+ 4 (4) Ripple Ripple 
220u 
VREF 6) La G2) Vcc 
(Vec/2) + € 
8 CH C15 
c~ > BOE Pe ( H.P B 
B= | 6) Volume 4) 22 Ou 
\ control | + € 
R4 —_ | 
470 c3 C10 
104 10u 
+ 
(7) t-+ 
+ 
C4 R5 
0.018y 180K - 
R6 
6.8K 
VoL Vec 








50K = 
aa C16 
ae 


Input the signal from the playback head to input pins 3 and 6 and obtain approximately 30 dB 
(1 kHz) of signal amplification with the preamplifier stage and the NAB equalization characteristics 
with the low band compensation circuit. It controls the sound volume control circuit by receiving 
the DC control voltage from pin 9 and converting the voltage into current. The headphone driver 
circult has an approximately 30 dB of signal amplification and a sufficient driving capability. 
Since Vrer pin 5 becomes floating with approximately Vcc/2, so the operation range can be taken 
widely (1.8V to 7.5V). C16 ts used for absorbing volume sliding noise. 
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Output vs. Input Attenuation vs. Control voltage 
(Vac = 3.0V fo = 1kHz) (Vac = 3.0V fo = 1kHz Vij = —65dBm) 
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Crosstalk (dBm) 


Gain (dB) 


Distortion factor (%) 


Channel to channel crosstalk 
(Voc = 3.0V fo = 1kHz Vin = —65dBm) 
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Frequency response 
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Distortion factor vs. Input level 
(Vcc = 3.0V fo = 1kHz) 
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2) Dolby System 


Type 
CX20187 





CXA1097Q 





CX20188 
CXA10980 


CXA1057M 





CXA1058M 


Function 











OO Dolby B-C Type Noise Reduction System 








DO Dolby B-C Type Noise Reduction System 








DOStereo Dolby B Type Noise Reduction 











OOStereo Dolby B Type Noise Reduction 
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CX20187/CXA1097Q 


DO Dolby’ B-C Type Noise Reduction System 





Package Outline Unit: mm 









Description 

The CX20187/CXA1097Q are integrated circuits 
designed for use in Dolby B and C type noise reduction 
systems. These devices offer complete stereo Dolby B and 
C type noise reduction processors with just one IC and a 
few external components. 


CX20187 











Features 

e Dual channel processors integrated in one chip 
e Minimum number of external components 

e Programmable line output level 

e Multiplex filter buffers included 

e Low supply current (14 mA typ.) 

e Wide supply voltage range (8 to 16V) 








Absolute Maximum Ratings (Ta = 25 C) 

e Supply Voltage Vcc — VEE 17 Vv 

¢ Operating Temperature Topr. —30 to +85 °C 

e Storage Temperature Tstg. —55 to +15C °C 

e Allowable Power Dissipation Pp CX20187 2200 mw CXA1097Q 
CXA1097Q 600 mW 


SRK — 42P-02 


48 pin QIP 
017.2+04 





Ee 





#0) 
Power Dissipations are indicated in the following 012.094 —-> 
Derating Curves. 










CX20187 
17.6mW/deg. 














CXA1097Q 


— ee ee es ee ee ee 
— se me ee 
oe 


— = 
en, 
— <—e ome 
— 
=e 





——+ Power Dissipation Pp [W] 
PS 


10 20 30 40 50 60 70 80 90 











——» Ambient Temperature Ta[°C] 
+0.4 


a2 = 
0.15 QiP_4gp—Lol 





* These ICs are available only to the licensees of Dolby Laboratories Licensing Corporation 


from whom licensing and application information may be obtained. 


* “Dolby” and double D symbol are trade marks of Dolby Laboratories Licensing Corporation. 
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Ta=25°C, Vec=7.5V, Vee=—7.5V, unless otherwise specified. 
Electrical Characteristics Dolby Level: —10 dBm = 245 mVrms at Rec Out. 


























































































































Test Conditions *1 
Characteristics SYVMDOO “so = Min. Typ. Max. unit 
R/P NR f(Hz) | Other conditions 
Operating Voltage Split +4 — +8 
Vopr —— — — Single 8 aaa 16 
Supply Current icc | R | OFF | — | No signal *2 |10.0 | 14.0 | 18.0 
Encode | 
Characteristics 
(Boost) 
B type (1) B-R-1 R B 500 25-08 TZ 2.9 4.1 
(2) B-R-2 R B 2k ==25:-dB 5.8 7.0 8.2 
(3) B-R-3 R B 5k —25 dB 42 | 54 6.6 
(4) B-R-4 R B 10k —40 dB 9.7 10.4 11.6 
(5) B-R-5 R B 10k O dB —0.8 0.4 1.6 
C type (1) C-R-1 R C 500 —60 dB 14.7 16.2 Lif 
(2) C-R-2 R c 500 25 dB dad 9.2 10.7 
(3) C-R-3 R C 2k —60 dB 19.7 20.7 22,2 
(4) C-R-4 R Cc 2k =25:¢B 5.9 7.4 8.9 
(5) C-R-5 R C 5k 25,065 4.0 5.5 7.0 
(6) C-R-6 R C 10k O dB =e || Fs B5,|' er) 
| Frequency Response | F-R R OFF 20k refer to 1kHz ==055 0.0 0:5 
; , (Rec Out) 
Signe MONA NS 1 agama R OFF | tk | T.HD=1% |13.0] 155] — 
Total Harmonic 
Distortion 
NR OFF TAL OFF).|, “A OFF 1k +10 dB = 0.12 0.30 
C type T.H.D (C) R C 1k O dB — 0.05 0.15 
| MPX Amp Gain GMPX R — 1k |LINEIN-MPX OUT; — 12.0 — 
MOA Gain ‘(GMOA R — 1k |RECIN-LINE OUT! — 20.0 — 
Decode Gain GPB P —_ 1k PB IN-REC OUT — 220) — 
Input impedance 
LINE IN ZLINE R — — — 70 — 
REC | ZREC R — — —_ 50 — 
PB IN ZPB P — — — 50 — 
C type Encode 
S/N Ratio (CCIR) SN (CCIR) R C — Rg=5 kQ 60 64 — dB 
Crosstalk iad ee | 
REC-PB CT-(1) P OFF 1k O dB — =o5 — dB 
PB-REC CT-(2) R OFF 1k O dB — cae | — dB 
Channel to 
Channel 
REC CT-(3) R OFF 1k O dB _ —85 — dB 
PB CT-(4) e OFF 1k OdB — —84 — dB 

















REC OUT 
Offset Voltage Voff R C — —40 — 40 mV 
(C-OFF) 








Control Voltage 
“H" Level V-CH — ae — 2.5 — — 
“L’ Level 





























Note) *1 O0dB = Dolby Level at Rec Out 
*2 Singie Supply Operation 
*3 The reference level of Line Output is O dBm (775 mVrms) 


RE ERRREERRRRRRRREERRRRERRREERTTERETAaRaRATaATAEAREEEEtETEAEbEEIiIEEEEEEEREEEETTEEEERTETEE--_,o;-;_,_-  ——-___ 
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Icc — Quiescent Current (mA) 


Quiescent Current vs. Supply Voltage 















































Vcc — VEE — Supply Voltage (Vv) 


Icc — Supply Current (mA) 


Supply Current vs. Input Level 


Vec=t7.5V 
Ve g=—-7.5V 
0 dB=Dolby Level 
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B type 1 kHz 





C type 1 kHz 














Input Level (dB) 


B type Encode Characteristics 













































































Response (dB) 
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C type Encode Characteristics 


| 
SAECO 
| Vec=t7.5V 




































































Response (dB) 
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NR OFF Total Harmonic Distortion B type Total Harmonic Distortion 




























| Encode Mode | Encode Mode 
| Vectt7.5V | | | Vec=t7.5V 
Vee=—7.5V 0 1 “a men 1 p+ Vee=-7.5V 
0 dB=—10 dBm | | 0 dB=~10 dBm 
| (Dolby Level) | (Dolby Level) 
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Total Harmonic Distortion (%) 
Total Harmonic Distortion (%) 
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C type Total Harmonic Distortion Drive Capability 


Encode Mode 
| Vec=t7.5V 
' | Veg=—-7.5V 
| 0 dB=—10 dBm 
| (Dolby Level) 








=SESSTE 


REC OUT | 








————SS—=_____ 
= 
| 





are~ 4a. 
Bs 
1 ~~ 





Ng 
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Steet fi oes 


|Vee=—7.5V | 
| Freq.=1 kHz | 


Total Harmonic Distortion (%) 





Vout — Maximum Output (dBm) 


0.03 





Output Level (dB) Load Resistance RL (kohm) 


Line Output Overload Margin Recording Output Overload Margin 


| t 
| | Freq.=1 kHz 


| Freq.=1 kHz | 
| T.H.D.=1% 


| T.H.D.=1% 


| 
+ ee 














Vout — Maximum Output (dBm) 
Overload Margin (dB) 

















Voc — VEE — Supply Voltage (V) Voc — VEE — Supply Voltage (Vv) 
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Channel to Channel Crosstalk 















































Vee ==7.9V 
Line Output Ref. Level = 0 dBm 
faa] Line Input Ref. Level = —25 dBm 
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Application Notes 


1) Power Supply 

The CX20187/CXA10970Q are designed to operate on either single supply or split supply. For 
single supply applications these devices generate the internal signal grounds of half the 
supply voltage. The range of the supply voltage is 


(a) Single supply operation :+8 to +16 V 
{b) Split supply operation (ara Toone: “V 


The current consumption is roughly independent of supply voltage. 

A useful feature of this device is the provision for programmable line output level, which will 
permit an optimum overload margin for various supply conditions. The overload margin 
therefore depends on both of the supply voltage and the line output reference level. Table a-1 
shows the maximum line output reference levels to satisfy overload margins of 12 dB and 
15 dB. Dolby Laboratories specifies 12 dB of minimum overload margin. 


2) Operation Mode Control 

The CX20187/CXA10970 provide fully electronic switching circuits. The functions are 
controlled by DC voltages of the three control terminals of REC/PB, B type/C type and NR 
ON/OFF. The switching truth tables are shown in Table a-2. The switching levels, which are 
compatible with most commonly used logic gates, are as follows 


(a) Single supply operation 
Vcc/2+2.5V S VH Vec Supply Voltage 


< Overload Margin 
Vec/2+0.5V 2 VL 2 GND 


(b) Split supply operation 8V (+4V) 
25V = -VH = Vee 10V (+5V) 
0.5V 2 VL=2 Vee 12V (t6V) 








15V (+7.5V) 


Table a-1 Maximum Line Output Reference Levels 


a 


It is desirable to provide a CR circuit at REC/PB terminal with time constant from 100 mSec to 
1 Sec, which will reduce switching clicks effectively. 


3) Reference Levels 

Characteristics of the Dolby noise reduction processors are defined with reference to the 
Dolby level. This particular level in these devices is —10 dBm (245 mVrms), and is measured 
at the Test Point (VF IN) or the recording output (REC OUT). Signal levels at other terminals, 
reffered to Dolby level at the Test Point, are as follows 


Recording output > —10 dBm (245 mVrms) (fixed) 
Play back input : —32 dBm (20 mVrms) (fixed) 
Line output : variable 
Line input : variable 










Function PB (Decode) REC (Encode) 


















Table a-2 Switching Truth Tables 
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The reference level of the line output (LINE OUT) is determined by an attenuation factor of the 
spectral skewing circuit. In Fig. a-1, an attenuation factor Hssk is defined as 


Hssk = 20-Log (1+R15/R16) (dB) 


LINE OUT 







Reference 
Level 
—0.2 dBm 
(750 mV) 
—2.8 dBm 
(560 mV) 


—5.1 dBm 
(430 mV) 





O O 
91(34) 101(33) 11/(32) 








LINE OUT SSK VF IN 
Fig. a-1 
LINE OUT 





R16 


Reference 
Level 


—0.1 dBm 
(765 mV) 


—=2.2 dBm 
(600 mV) 


—4.0 dBm 
(490 mV) 





ae 











Spectral Skewing Circuit using Filter Block 


Spectral Skewing Circuit using Discrete (L=22 mH) 


Supply 
Voltage 


ss VOY 
= (+5.5V) 


9.0V 


~ (+4.5V) 


8.0V 


~ (+4.0V) 


Supply 
Voltage 
11.0V 
~ (+5.5V) 
9.0V 
— (+4,.5V) 
8.0V 
™ (+4.0V) 














O O 
91(34) 10]/(33) 11)(32) 





LINE OUT SSK VF IN 
Fig. a-2 


Thus the line output reference level becomes 

Line output reference level = Hssk—10 (dBm) 
The parallel combination of R15 and R16 has to maintain a constant value to keep the accurate 
spectral skewing characteristics, that is 1.88 kohm for an inductor L with.the inductance of 
22 mH. The table in Fig. a-1 shows useful combinations of R15 and R16 for various 
applications. 
A spectral skewing filter block, which is provided for the Dolby ICs of the CX20187/CXA1097Q 
and the CX20027/20028 series, will be effective for the practical applications, and will offer 
accurate characteristics. The application using the spectral skewing filter block and 
combinations of R15 and R16 are shown in the table of Fig. a-2. This filter block requires 1.64 
kohm for the parallel combination of R15 and R16. 
A gain from the line input (LINE IN) to the line output (LINE OUT) in the recording (encode) 
mode is formed by a total gain of MOA gain (REC IN — LINE OUT), MPX buffer gain and a 
MPX (multiplex) filter attenuation. The line input reference level can be adjusted by the MPX 
filter attenuation. MOA gain and MPX buffer gain are 

MOA gain (REC IN — LINE OUT) 20 dB 

MPX buffer gain (LINE IN — MPX OUT) 12 dB 
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In Fig. a-3 the attenuation factor MPX depends on the ratio of Ri2 and R13. 


MPX Filter Attenuation 
ar Available only for 


Zin=3.3kohm, Zout=6.8kohm 


7.5K Hmpx (loss) 














required only 


C13: zzz C23 ; 
single supply 


MPX OUT REC IN 


Fig. a-3 


HMPX Is 

Hmex = 20-Log (1+R12-(1/R13 + 1/R14 + 1/Rin)) (dB) 
where, Rin is the input impedance of REC IN, which is typically 50 kohm. Thus the line input 
reference level is 

Line input reference level = Line output reference level 

—32 + Hmpx (dBm) 

The parallel combination of R14 and Rin (=50 kohm) should be equal to the output termination 
impedance of a MPxX filter, and parallel combination of R12 and R13 should be equal to the 
input termination impedance of it. For example, combinations of R12 and R13 are shown in 
the table of Fig. a-3, which is available only for the MPxX filter with 3.3 kohm of the input 
termination impedance and 6.8 kohm of the output termination impedance. 
Fig. a-4 shows the level diagram of these devices. Increase of the line input sensitivity will 
degrade the overall noise reduction effect, which has to satisfy more than 17 dB according to 
the requirement of Dolby Laboratories. A recommendable line input reference level is 
approximately —25 dBm (44 mVrms)}. 


Level Diagram in the Recording Mode 


LINE OUT 


= in eee ref, level 


Ree epeaeent cope eneenert | ——--— —— REC OUT 
MOA gain ref. level 


(—10 dBm) 








MPX buffer se es aps a 
gain 
12 dB 





ee ee ee Ras oe ee, Soe, et Sh eg te eS oe ee, oes EI NEN 
ref. level 


Fig. a-4 
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4) Application Circuits 
(a) Switchable Processor with Split Supply (Fig. a-6) 


Supply voltage SfE7 Ve type (22525 to 6) 
Line output level = Oy 1-d Bm. (7 65-mVims) 
Recording output level : ~10.0 dBm (245 mVrms) 
Line input level > —25.6 dBm (41 mVrms) 
Play back input level : —~32.0 dBm (20 mVrms) 


This circuit is suitable for high grade cassette decks. 
(b} Switchable Processor with Single Supply (Fig. a-7) 


Supply voltage Sel2V typ. (9 to = 16) 
Line output level > -2.2 dBm (600 mVrms) 
Recording output level > ~10.0 dBm (245 mVrms) 
Line input level : 724.3 dBm (47 mVrms) 
Play back input level > 732.0 dBm (20 mVrms)} 


This circuit is most appropriate for general applications. 
(c) Play Back Processor with AUX input (Fig. a-8) 


Supply voltage : +9V typ. (+8 to +16V) 
Line output level : ~4.0 dBm (490 mVrms) 
Tape input level : 32.0 dBm (20 mVrms) 
AUX input level : 724.0 dBm (49 mVrms) 


This unique application providing AUX input is suitable for car stereo players and car 
stereo cassette decks. AUX input will be useful for a tuner input. REC/PB switching 
operates as the switching of AUX/Tape. The operation in AUX input mode is independent 
of the switch positions of B type/C type and NR ON/OFF. 
(d) Application for Dubbing Cassette Decks 

The CX20187/CXA1097Q simplifies the structure of dubbing decks. Conveniional 
dubbing decks utilize the Dolby processors commonly for two systems. Problems occur 
on the dubbing mode of a Dolby NR encoded tape. Listeners will be forced to monitor 
non-decoded sound. This device offers a simple solution, which ts to utilize the recording 
output signal in the play back mode as shown in Fig. a-5. In the dubbing mode the 
processor operates as a decode (play back) mode. The monitor (line output) signal from 
the deck A will be decoded if necessary, however, the deck B will record directly wihtout 
decoding. This special application is possible because this device generates a non- 
decoded signal at the recording output in the decode mode even though it operates on 
the B type or C type NR. 





Application for Dubbing Deck 
LINE IN LINE OUT 
© 








REC/PB 


PB EQ 
DECK A 
DOLBY NR LINE OUT 
(PB) Baan CX 20187/ 
4 CXA1097Q REC OUT 


DECK B 
(REC/PB) 








PB EQ B/C ON/OFF 


al 


i 








L 
4 


REC CAL 


Fig. a-5 
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DO Dolby B-C Type Noise Reduction System 


Description 

The CX20188/CXA10980 are ICs designed for 
use in Dolby B and C type noise reduction 
systems. These ICs offer complete stereo Dolby 
B and C type noise reduction with just one IC 
and a few external components. These devices 
provide inductorless spectral skewing circuits 
and excellent low distortion characteristics, and 
are suitable for use in high grade cassette decks 
and high grade automotive equipments. 


Features 
¢ Spectral skewing circuits with inductorless 
structure 


e Very low distortion 
(0.002% typ. 1 kHz +10 dB in NR OFF) 
e Dual channel processors in one chip 
« Programmable input and output levels 
e Low supply current (16 mA typ. in NR OFF) 


Structure 
Bipolar silicon monolithic IC. 


Absolute Maximum Ratings (Ta=25° C) 
e Supply voltage Vcc 22 V 
« Operating temperature Topr —30 to +85 °C 


« Storage temperature Tstg —55 to +150 °C 
e Allowable power dissipation 
CX20188 Pp 2200 mW 
CXA1098Q0 Pb 600 mW 


Package Outline ‘Unit: mm 





CX20188 42 pin SRK 


















SRK-4G2P-0e 


= es 


CXA10980 48 pin QIP 














QIP-48P-LO1 


Note) These ICs are available only to the licensees of Dolby Laboratories Licensing 
Corporation from whom licensing and application information may be obtained. 
“Dolby” and double D symbols are trade marks of Dolby Laboratories Licensing 


Corporation. 
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Block Diagram and Pin Configuration 





G2) VEE 
Ee 41) REC IN-2 
a CAL IN 


i oi PB IN~2 
G8) OF F/B/C 
i 


67) PB FB-2 pBARpe 8 NC 







MODE 
CTRL 





LINE OUT -—2 


GND -2 











B) REC FB-2 


@) (SUB) 
NC 

(2) HPF H-2 

(8) TCH 2-2 

(8) TCH 1-2 

@) WT H-2 

@) TCL 2-2 


GQ REC FB-2 


@5) GND - 2 





64) LINE OUT-2 





























oo-8) SSK—2 vee ©) REC OUT-2 
62 VF IN~-2 Vec REC OUT—1 
G1) HPF H-2 REC IN—1 69 ANT S 

HPF L—1 
TCH 2-2 | REF P 
PB IN-1 @?) WT L-1 
@) TCH 1-2 
CAL/REC/PB 6) TCL 1-1 
@8) WT H~-2 
PB FB-1 @5)NC 
@7) TCL 2-2 
(4)—~(15)—(16) 017) (18) C—2 1-22-23) 29) 
6 - Tr op “ae sir’ Ad Al gg She Se a 
ns a ee eee 
an S S o iL 2 > i rz x ke Al 
C5) WT L -2 e = > ae ome = 2 
a z 
HPF L-2 4 
ANT S-2 
REC OUT -{1 REC OUT -—2 
CXA1098Q 


CX20188 
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Pin Description 


| x20188 | CXA10980. 
Vcc 


No. No. 
Positive power supply 
2, 41 5, 8 REC IN . 


3 9 
39 3, 10 
5 11 












SON Yo 





Recording input 













Reference current source 





Playback input 








CAL/REC/PB | Calibration/recording/playback switching 
6, 37 Le AZ PBB Playback feedback 


1 


20, 


ZN 


p22 
ol 
, 30 
es, 
ao. 
patd 
» 26 
2°: 


24 
23 
22 


38 





42 


, 46 


REC FB 
GND 
LINE OUT 


Recording feedback 





With split supply: GND, with single supply: Vcc/2 








Line output (decode output) 





SSK 





Spectral skewing switch 
Encode circuit input 


HLS high-pass filter 











HLS detector time constant 2 





HLS detector time constant 1 





LLS detector time constant 2 





LLS detector time constant 1 





LLS high-pass filter 

















Recording output (encode output) 








17, 44 VF IN 
20, 41 HPF H 
21, 40 TCH 2 
224.20 YGH 1 
23; 30 WT H HLS weighting 
24, 37 2 
26; 30 TCE. 
27, 34 WT L LLS weighting 
20, 33 AeE LE 
29), 32 ANT S Anti-saturation 
30; 331 REC OUT 
OFF/B/C 





VEE 


Dolby NR off/B-type/C-type switching 












Calibration input 





With split supply: negative power supply, with single 
supply: GND 
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Electrical Characteristics 
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Ta=25°C, Vcc=10V, VeE=—10V unless otherwise specified. 
Dolby Level: ~10 dBm (=245 mVrms) at REC OUT 




































































Test Condition’! 
Characteristic Symbol R/P NR (Hz) Other Min. | Typ. | Max. nu 
Condition : 
= =i 
Operating eat _ = 2 Split +4.0| — |410.5| V 
voltage*2 | Singita. 1801. <= 6. YY 
Supply current’? Icc R OFF -— No Signal |12.0 | 16.0 | 21.0 | mA 
Encode | 
characteristic 
(Boost) 
B-type (1) B-R-1 R B 500 =250B 1.9 2.9 3.9 dB 
(2) B-R-2 R B 2k =25dB 6.0 7.0 8.0 dB 
(3) B-R-3 R B 5k =25.0B 4.4 5.4 6.4 dB 
(4) B-R-4 R B 10k —40dB | 9.7 | 10.4 1/11.4) dB 
(5) B-R-5 R B 10k OdB —0.6| 0.4 1.4 dB 
C-type (1) C-R-1 R C 500 —60dB 15.0 | 16.2 | 17.4 | dB 
(2) C-R-2 R C 500 —25dB 8.0 9.2 |10.4 | dB 
(3) C-R-3 R C 2k —60dB 19.7 | 20.7 | 21.9 | dB 
(4) C-R-4 R C 2k =200B. 6.2 7.4 8.6 dB 
(5) C-R-5 R C 5k =25dB 4.3 B56 6.7 dB 
(6) C-R-6 R C 10k OdB A 7 | == 3.5) =2753° | dB 
pequensy a: R Gre ||| oe | FS |o68] 66") os || de 
response 1kHz 
ul Se | 
Signal | THD=1% a 
nandiings Vomax R OFF 1k at REC OUT 15.6} 18.0 — dB 
Total harmonic 
distortion 
NR OFF THD(OFF) R OFF 1k +10dB — |0.002| 0.05 % 
B-type THD(B) R B 1k +10dB — | 0.02 | 0.05 % 
C-type THD(C) R C 1k +10dB — | 0.05 ; 0.10 % 
C-type encode Rg=5kQ 
SN(CCIR — 4 — dB 
S/N ratio Sous! ‘ (CCIR/ARM) of . 
Crosstalk | 
REC-PB CT-1 P OFF 1k OdB — |—100; —70]| dB 
PB-REC CT-2 R OFF 1k OdB — | -~97 | —-70) dB 
REC eh to ch CT-3 R OFF 1k OdB — =86 | ~—65.) dB 
PB ch to ch CT-4 Ee OFF 1k OdB — =35 4-65 dB 
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Test Condition™' 


Ch teristi 
aracteristic NR (Hz) Other 


Condition 








REC OUT Offset, 
Voltage 7 
(C-type- OFF) 
Control Voltage 
“H" level 





“MI” level 





“L’ level 





























Note) *1. 0 dB means the level which provides the Dolby level at the recording output in the noise 
reduction off mode. 


*2. Modification of the external components value should be required for low voltage 
condition. 


*3. Sihgle supply operation. 
*4. The reference level of the line output is O dBm (775 mVrms). 
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loc - Quiescent current (mA) 


Encode boost (dB) 


Quiescent current vs. Supply voltage 
























































12 + ae ) } 
4 —t ; = ees + i 
10 15 20 








B type encode characteristics 


| OdB 


|| 


Vcc - VEE - Supply voltage (V) 








tit 
| | 
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ie 
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} | 


































































































100 1K 


Frequency (Hz) 
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lec - Supply current 


Supply current vs. Input level 








Ok Se tee aes ee 
Encode Mode | | 
Vec = +10V | | 
30" Ver =—10V 7 T | ‘xt 
0 dB = Dolby Level | aor 
| a sae 















































eee : 4 
} | | 
| | | 

-10 —-5 16} 5 10 15 


Input level (dB) 


C type encode characteristics 























































meee | | ie ees 
Voc = +10V | Bawa 
20|— 7 oe op 
rMeE = SOV | | | i 
-0dB = Dolby Level) —50 dB 
rid dd toe | it 
cack | aes +“ 40 dB 
ac. | | | a — eet 
faa) || | i 
3S VT TT | | 
eC eae cond aes t + —30 dB + 
8 mene i 
2 i} 
® | 1| | 
*G) het | rt | 
8 fT j 7 <] -20 dB 7 
we) try PHL 
| i. [| —10 dB 
| | | | | | ~~ 
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mani Hohe 
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Encode boost (dB) 


Total harmonic distortion (%) 







B type temperature characteristics 


ELT 











Vee SON, | seen 
VEE =—10V | 1-1 TT —a0 ap 
| 0dB= Dolby Level | | JR | ne i 
He ease TH a. 
























































Qt 


0.03 }— 


Encode boost (dB) 






































Frequency (Hz) 


NR OFF total harmonic distortion 





| Encode Mode | | 
| Vec=t10V | 
—rE Veg =—10V - eee 


—— 
i 








0 dB = Dolby Level —~+——_+ 













































































Line Out Reference Level © 
3 =0 dBm (775 mVrms) | 
is aoe se ml + 
ae | | 
Sy ; or, | | 
CASE UR: NCR A 
en! Seer see { as — | Ox 
——! 100 Hz a 
—— 1 kHz - aS 
x— 10 kHz | | 
EE 
—5 ie] 5 10 15 








Output level (dB) 





Total harmonic distortion (%) 
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C type temperature characteristics 























= | | | | | | 

Vcc = +10V Baal | = 
eer: a i 

O dB = Dolby Level | | | 7 =i SEER 

po Ta= —25°C | ye sia ee —50 dB 

| —— Ta=28°C -A 1 f=. ~—40 dB 
aati x 
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Frequency (Hz) 


B type total harmonic distortion 








| Eneedé Mode. 

1 2MCE = FOV. 

—F Vege =—10V 

= 0 dB = Dolby Level | 
——~+— Line Out Reference Level ~ 



























































o8 = 0 dBm (775 mVrms) - 
——_———————a 4 —_— / = 
ee a 1 —T i 
= See — ae ; i 
= eae IN +— 4 
a.03 |- Se <r s ~ ae aes - 
i pe SS | 4 
2s 100 Hz a a ee a 
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Tota! harmonic distortion (%) 


Maximum output level (dBm) 


C type total harmonic distortion 












Veee es 
1+ VERS —1 


Encode Mode 


OV 
OV 


; O dB = Dolby Level = 
Line Out Reference Level - 
r = 0 dBm (775 mVrms) 



















































































Maximum line output level 


en ae 





Output level (dB) 


ae 











f=1 


kHz 
































Eee eee ae 
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eto 
| 
| 
ie) 








1 
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15 


Voc - VEE - Supply voltage (V) 


+ 


sh he 


20 





meer ee 


Maximum output level (dBm) 


Overload margin (dB) 


Veco = +10V 


Drive capability 





2zo- VEE = —10V __1 


t= kz 
THD = 1% 















































- Load resistance (k&2) 





















































Recording output overload margin 
ee eget 
f =1 kHz 
osL- THD = 1% a 
0 dB = Dolby Level | 
IW sella ae hs 
| | 
a + 
| 
to 
| | | 
| | | 
|_| 











Voc - VEE - Supply voltage (V) 
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Channel to channel crosstalk Recording and play back crosstalk 
VCC 7H 10V Wy Voc = +10V Baal 
VEE =—10V ||| VEE =—10V Luh 
Ls — 2 ale ae 
“ Line Out Reference Level = 0 dBm | | | as Line Out Reference Level =O dBm _ | 
Rec In Reference Level = —25 dBm | | | Rec In Reference Level = —25 dBm | | | || 
j++ 4-44 +h Hy t mice | + EE ; pt 7 rae a ee 1 a 
oe a 
ra) is 
2 x 
= rs 
: : 
a fe) 
3 § 
O 
Frequency (Hz) Frequency (Hz) 
Control threshold voltage (1) Control threshold voltage (2) 
> a 
rm) w 
2 7 | 9 
S | | 2 
re) Oi nN heen 2 Pe | =I, a 
5 T | B type! | | 8 | 
Q | | | : | | 
oO | | O | | | 
© + cage | Tae + I 
> | | 
atl ye 
| CAL | | | 
| 
| | 1 VEE | 
= -40 ie) 40 80 
Ta - Ambient temperature (°C) Ta - Ambient temperature (°C) 
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Ripple rejection ratio (dB) 


Ripple rejection ratio (dB) 


Ripple rejection ratio (1) 


TT 
Encode mode, Vcc rejection 





















































{Tt Rec In Reference iil = —25 dBm | THT 

















Veg =—10V 


Line Out Reference Level = 





0 dBm 


| | | 











Frequency (Hz) 


Ripple rejection ratio (3) 















































ae Vcc = +10V 


VEE =-—i0V | 
~ Line Out Reference Level = 0 dBm Jee 


| Rec In Reference ae = <a dBm 
| | 














300 1K 3K 10K 


Frequency (Hz) 
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Ripple rejection ratio (dB) 
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Ripple rejection ratio (2) 
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Notes on Application 


!) 


Power Supply 

The CX20188/CXA10980 are designed to operate on either single ended supply or split 
supply. The operation range of the supply voltage ts 

(a) Single ended supply operation: 8 to 21 V 

(b) Split supply operation 4 to TOS. V 

For the low supply voltage condition these devices require to change the capacitances of the 
low level stage detectors as shown in Fig. a-1. 


High voltage condition 


C20,40 above +12V or +6V supply 
7 (26) Low voltage condition 
ee below +12V or +6V 


C20, C40=0.1 uF 
Fig. a-1 


For the single ended supply operation these devices generate the signal grounds of half the 
supply voltage. Independent two signal grounds are provided for each channel. These 
pins should be connected bypass capacitors independently. External connection between the 
signal grounds may save the bypass capacitor, however, low frequency channel separation will 
degrade even though acceptable. 

A usefull feature of these devices is the provision for programmable line output structure, which 
will permit an optimum overload margin for various supply conditions. The overload margin 
therefore depends on both of the supply voltage and the line output reference level. Table a-1 
shows the maximum line output reference levels to satisfy overload margins of 12 dB and 
15 dB. 12 dB of the overload margin is the minimum value specified by Dolby Laboratories. 


Overload Margin 
Supply Voltage : 

















12dB 15dB 
BV (+4V) —3.0dBm (548mVrms)| —6.0dBm (388mVrms) 
10V (+5V) —0.5dBm (731 mVrms)! —3.5dBm (518mVrms) 


_12V (+6V) 1.5dBm (921mVrms) | —1.5dBm (652mVrms) 
15V (£7.5V) | 3.5dBm (1.16Vrms) | 0.5dBm (820mVrms) 





20V (+10V) 6.0dBm (1.55Vrms) | 3.0dBm (1.09Vrms) 





Table a-1 Maximum line output level 
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Operation mode control 

The CX20188/CXA10980 provide fully electronic switching circuits. The functions are 
controlled by DC voltage of the two control pins of CAL/REC/PB and OFF/B/C. The switching 
truth table are shown in Table a-2. The switching levels are as follows 


(a) Single ended supply operation 
Function y bac ae 
(Decode) | (Encode) 


Vec/2+0.7V = VM 2 Vcc/2—-0.7V 
Vcc/2-—3V = VL 2 GND 





V 







Vcc/2 is not mathematical half of the 
supply voltage but the potential of the 
signal ground. 









(b) Split supply operation 


Vcc gen AE 2S 
O7V -2 VM 2-07 V Table a-2 Switching truth table 
—-3V 2 VL 2 VEE 


The CAL (Calibration) mode is provided for the recording level and frequency response 
calibration functions of high grade cassette decks. It may also be used as an input muting 
function also. This mode functions as the encode mode basically, and selects CAL pin for the 
input pin. 

It is desirable to provide CR time constant circuits at CAL/REC/PB and OFF/B/C pins with time 
constant from 100 msec to 1 sec, which will reduce switching clicks effectively. 
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3) Reference Levels 

Characteristics and specifications of the Dolby noise reduction processor are defind and 
measured with reference to the Dolby level. This particular level in these devices is —-10 dBm 
(245 mVrms), and is measured at the Test Point (VF IN) or the recording otuput (REC OUT). The 
input and output reference levels, which provide the Dolby level at the Test Point or the 
recording output in the NR off mode, are programmable with the external circuit. 
The CX20188/CXA10980 provide inductorless spectral skewing circuits, which are composed 
of a bootstrapped bridges-T circuit as shown in Fig. a-2. Resistors of R17 and R18 compose an 
attenuation circuit to determine the line output (LINE OUT) reference level. In Fig. a-2 the 
attenuation factor Hssk is defined as 

Hssk=20 e Log (1+R17/R18) 
The line output reference level becomes 

Line output reference level =Hssk—10 [dBm] 
The parallel combination of R17 and R18 has to maintain a constant value to keep the specified 
spectral skewing characteristics. This particular resistance is 1.78 kQ for 2.2 nF capacitance of 
C13 and C14. Table a-3 shows the usefull combinations of R17 and R18 for various applications. 
applications. 





























R17 | eee Supply 
Line our Level Voltage | 7 cio le 
oe eke piace i a “| 
sun] Kn [ioormaleaey| | ta 
¥ ie es suis Saal me cae i - i aha 
Fig. a-2 Table a-3 Spectral skewing circuit Figia’d 


attenuation 


The reference level of the recording input (REC IN) and the play back input (PB IN) depend on the 
feedback factors of an operational amplifier MOA, which is an input switchable operational 
amplifier. In the recording mode the operational amplifier MOA composes the fixed gain 
amplifier with the feedback path of R15 and R16, and drives the encode processor. In the play 
back mode the output of the encode processor (REC OUT) is fed back to the inverting input (PB 
FB) of the operational amplifier. The transfer function of the operational amplifier therefore 
becomes the inverted transfer function of the encode processor, and operates as the decoder. 
The reference levels of the recording input (REC IN) and the play back input (PB IN) are as 
follows 

Recording input reference level=Line output reference level—Hrec [dBm] 

Play back input reference level=—10—Hpes [dBm] 
where, Hrec and Hpp are the feedback factors in the encode mode and decode mode 
respectively. 

Hrec=20 « Log (1+R16/R15) 

Hpp=20 « Log (1+R14/R13) 
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4) 


Increase of the recording input sensitivity will degrade the overall noise reduction effect, which 
has to satisfy more than 17 dB of the specified minimum value. A recommendable recording 
input sensitivity is approximately —25 dBm (44 mVrms). The range of the allowable play back 
input sensitivity will be limited by the open loop gain and the phase margin in the play back 
mode. A recommendable range of the play back input sensitivity if from —32 dBm (19 mVrms) 
to —25 dBm (44 mVvrms). 


Notes on Application 

Application circuits of Fig. a-5 and Fig. a-6 show capacitors of C25, C26, C45 and C46 in the 
LLS and HLS weighting circuits. 
We guarantee the encode error specified in the data sheet without these capacitors. However, 
we recommend to include the capacitors for three head cassette decks In which independent 
processors are provided for encode and decode processors respectively. 

For example, combination of a device with positive error and a device with negative error may 
generates significant frequency response error, even if the devices are within specified limit. 
These capacitors will improve the encode error due to offset voltages of the level detectors. 
(a) Encode Processor with Split Supply (Fig. a-5) will reduce the encode error. 


Supply voltage :+8Vtyp. (+6 to +10V) 
Line output level > —0.2 dBm (753 mVrms) 
Recording output level: —10 dBm (245 mVrms) 
Recording input level : —24.3 dBm (47 mVrms) 


This circuit is suitable for three head cassette decks. 
(b) Decode Processor with Split Supply (Fig. a-6) 


Supply voltage »+8Vtyp. (+6 to +10V) 
Line output level : -0.2 dBm (753 mVrms) 
Play back input level :—30 dBm (25 mVrms) 


This circuit is suitable for three head cassette decks. 
(c) Switchable Processor with Split Supply (Fig. a-7) ’ 


Supply voltage > +8Vtyp. (+6 to +10V) 
Line output level > —0.2 dBm (753 mVrms) 
Recording output level: —10 dBm (245 mVrms) 
Recording input level : —24.3 dBm (47 mVrms) 
Play back input level :—30 dBm (25 mVrms) 


This circuit is suitable for high grade two head cassette decks. 
(d) Switchable Processor with Single Ended Supply (Fig. a-8) 

Supply voltage > +14V typ. (9 to 20V)* 
Line output level : -—2.3 dBm (596 mVrms) 
Recording output level: —10 dBm (245 mVrms) 
Recording input level : —24.6 dBm (46 mVrms) 
Play back input level :—30 dBm (25 mVrms) 

This circuit is most appropriate for general applications. 

* Note) Change C20 and C40 to 0.1 uF when Vcc is below +12V. 
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(e) Decode Processor with AUX input (Fig. a-9) 


Supply voltage : +9V typ. (8 to 20V)* 
Line output level > —4.7 dBm (452 mVrms) 
Recording output level: —10 dBm (245 mVrms) 
AUX input level! : -30.2 dBm (23 mVrms) 
Play back input level :—30 dBm (25 mVrms) 


This unique application providing AUX input is suitable for car stereo players and car stereo 
cassette decks. AUX input will be usefull for a tuner input. CAL/REC/PB switching operates 
as the switching of AUX/Tape. The operation in the AUX input mode is independent of the 
switch position of OFF/B/C. When AUX input is unnecessary, C2, C11, C31, R3, R11, R31, 
R15, R16, R35 and R36 can be omitted. Refer to Fig. a-6. 
* Note) Change C20 and C40 to 68 nF when Vcc is upon +12V. 

(f) Application for Dubbing Cassette Decks 
The CX20188/CXA10980 simplify the structure of dubbing decks. Conventional dubbing 
decks utilize the Dolby processors commonly for two systems. Problems occur on the 
dubbing mode of a Dolby NR encoded tape. Listeners will be forced to monitor non- 
decoded sound. This device offers a simple solution, which is to utilize the recording output 
signal in the play back mode as shown in Fig. a-4. In the dubbing mode the processor 
operates as a decode (play back) mode. The monitor (line output) signal from the deck A 
will be decoded if necessary, however, the deck B will record directly without decoding. 
This special application is possible because this device generates a non-decoded signal at 
the recording output in the decode mode even though it operates on the B type or C type 
NR. 


Application for Dubbing Deck 





LINE IN LINE OUT 
© in O 


REC/PB 





LINE OUT 






REC OUT 


DECK B 
(REC/PB) 


Fig. a-4 
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Description 

The CXA1057M is a low-voltage stereo Dolby B 
type noise reduction system IC developed for 
exclusive playback of headphone audio units. This IC 
is so structured for stereo that it can easily be 
mounted on PCB and well balanced L and R channel 
performance can be obtained. 


Features 

« Very low supply voltage (1.7 to 3.2V) 

e Very low supply current (NR ON, No signal: 
7.4 mA) 

e Minimum number of external components 

¢ Full electronic switching (NR ON/OFF) 


Structure 
Bipolar silicon monolithic IC 


Absolute Maximum Ratings (Ta=25 °C) 


¢ Supply voltage Vcc 5.0 

e Operating temperature Tonk “20: ta+75 
e Storage temperature Tstg 55 to-'+150 
e Allowable power dissipation Pp 658 


Power Consumption Derating Curve 








Pp - Power dissipation [W] 





Ta - Ambient temperature [°C] 
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DOStereo Dolby B Type Noise Reduction 


Package Outline Unit: mm 








16 pin MFP 





WT ie a WT 
2 2 
3 + 
mY wD 
Oo a 
Toe m ~ TC? 
ra) © 
Ds Be) 
é g 
i S 
TCs 18 a = TC 


CXA1057M 


e This IC is available only to the licensees of Dolby Laboratories Corporation from whom licensing and 


application information may be obtained. 


e ‘Dolby’ and double D symbol are trade marks of Dolby Laboratories Licensing Corporation. 
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Electrical Characteristics 
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Ta=25°C, Vcc=2.4V, Vrer 2=1.55V, unless otherwise specified. 
Dolby Level: —25 dBm=43.6 mVrms at PB OUT, f=400 Hz 








































































a — a Test Conditions ' ssf ‘ - sae 
aracteristics ymbol ; ec in. yp. ax. ni 
R/P NR f(Hz) | Other conditions 
ae Icc i OFF — No signal ee: 4.8 6.3 mA 
Quiescent Current . 
(2) Icc E B aaa No signal ord 7.4 9.7 mA 
Decode Cut 
B type (1) | B-P-1 Pp B 1.4k | —20dB oo 4.4 5.6 dB 
(2) | B-P-2 p B 1.4k | —40dB 6.5 ies 8.9 dB 
(3) | B-P-3 P B 5k —20dB 20) 3 4.4 dB 
(4) | B-P-4 P B 5k =3006 7.0 8.2 9.4 dB 
(5) | B-P-5 Pp B 10k OdB =O 0.4 1.6 dB 
(6) | B-P-6 eg B 10k | —25dB 3.0 4.2 5.4 dB 
(7)! B-P-7 P B 10k | —40dB 9.8 10.4 11.9 dB 
a i ee —— [ett 
EIS UEney F-R B | OFF | 10k) vefertoa ke |=oe |} 60) 6.6. | dB 
Characteristics 
(PB OUT) 
Vee= 1,7 Vv. 
S | H li Vomax P B 1k 12 14 — dB 
ignal Handling oma yee ew 
THD=1% 
(a 
Total Harmonic Vec=1.7V 
e THD 
Distortion (OFF) P OFF 1k VREF=1.18V -— 0.14 | 0.50 % 
NR OFF +10dB 
Decode Gain GPB P OFF 400 | PB IN—PB OUT | 4.5 5.7 6.9 dB 
B type Vec=3.2V 
S/N Ratio (CCIR) SN P B — | Vrer=1.95V 70 86 —- dB 
(CCIR) Rg=0 : 
Crosstalk Vcc=1.7V 
between Channels CT P B = VREF=1.18V — = 6 — dB 
OdB 
Vocal. IV 
Ripple Rejection Ratio fe B 1k VREF=1.18V roe —48 | —40 dB 
VrR=100 mVrms 
Control Voltage 
“H” Level VCH over V 
“L’ Level 0.35 V 








*1: 0 dB=Doiby Level at PB OUT 
*2: Voltage of pin 15 
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Notes on Application 


1) 


2) 


3) 


4) 


5) 


Power supply 

The CXA1057M is operated in the power supply voltage range of 1.7 to 3.2V with an overload margin of 
at least 12 dB. 

As the power supply voltage is raised, so does the overload margin also. 

The quiescent current has no strong dependability to the power supply voltage. 


Reference voltage (VREF) 

The CXA1057M is necessary to apply the reference voltage externally. 

The relation between the supply voltage and the reference voltage is as shown in Fig. a-1. 

Use of it within the oblique lined section is strongly recommended. 

Furthermore, there are methods to supply the reference voltage from the basic application circuit and 
external circuit structure as shown in Fig. a-2, and other ICs which have the characteristics whose 
reference voltage characteristics lie within the oblique jined section as shown in Fig. a-1. 


a ee 














to pin 15 


C301 
10y 





VREF - Reference voltage (V) 





























2.0 2.5 3.0 


Vcc - Supply voltage (V) 


Fig. a-1. Reference voltage vs. Fig. a-2. Reference voltage circuit 
Supply voltage 
Operation mode control 
All the functions of CXA1057M are controlled by the electronic switch. The switching of the operation 
modes is carried out by DC voltages of NR ON/OFF control pin. The operation modes and their values 
are shown in Table below. 


NR ON/OFF 





Condition GNDSVLS0.35V, 1.0VSVHSVec 





Table a-1. Operation modes 


Reference level 

The characteristics of the Dolby noise reduction processor is defined as the Dolby level. 

This special level in the CXA1057M is —25 dBm (43.6 mVrms) at f=400 Hz, and it can be measured at 
the playback output pin (PB OUT) at NR OFF. 

The input sensitivity of the playback output pin corresponding to the dolby level is —31 dBm 
(21.8 mVrms). 


Application circuit 
Decode Processor without Filter. (Fig. a-3) 
It is suitable for exclusive playback of headphone audio units. 
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Quiescent current vs. Supply voltage Decoding characteristics 
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Vcc - Supply voltage (V) f - Frequency (Hz) 
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NR ON overload margin NR OFF total harmonic distortion 










E VREE = BOW 
OdB=—25dBm | 
































1o- (Dolby Level) idles! 

ee hake A os 
[ m3 | is 
f= 1 kHz ——+ —} 





THD = 1% 
0 dB = —25 dBm 
(Dolby Level) 














Overload margin (dB) 






























































THD - Total harmonic distortion (%) 








Vcc - Supply voltage (V) 








Output level (dB) 


NR ON total harmonic distortion 
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Output level (dB) R,_ - Load resistance ({2) 
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S/N ratio vs. Source impedance Crosstalk between channels 
90 = —_ 
Vcc = 1.7V 

VeEeE= 16V | 

oe O.dB=25dRme = or 

(Dolby Level) | 

z Rg = 10k@ ||. be 
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S/N ratio (dB) 
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Crosstalk (dB) 


CCIR/ARM weighted 
Vee = 3:2V 

VREF = 1.95V 

0 dB = —25 dBm 

















































































































(Dolby Level) 


100 tK 10K 
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Rg - Source impedance ({2) f - Frequency (Hz) 


Ripple rejection ratio vs. Frequency 
| emeenel | 


'Vec=1.7V+VR 


VR = 100 mVrms (= 0 dB) +++ ae 
| VREF = 1.18V a 
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Ripple rejection (dB) 
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OO Stereo Dolby B Type 


Description 

The CXA1058M is a low-voltage stereo Dolby B 
type noise reduction system IC developed for 
recording/playback of headphone audio units. This 
IC is so structured for stereo that it can easily be 
mounted on PCB and well! balanced L and R channel 
performance can be obtained. 


Features 
« Very low supply voltage (1.7 to 3.2V) 


e Very low supply current (NR ON, No signal: 
7.4 mA) 


e Provides input/output pins for both REC and PB 
channels 


e Minimum number of external components 


e Full electronic switching (NR ON/OFF, REC/PB) 
e Provides a mute output 


Structure 
Bipolar silicon monolithic IC 


Absolute Maximum Ratings (Ta=25°C) 


e Supply voltage Vcc 50 

e Operating temperature Topr QO to. 75 
e Storage temperature Tstg 55 to “F150 
e Allowable power dissipation Pop 656 


Power Consumption Derating Curve 


Wey d Wleletsi) 


Noise Reduction 


Package Outline Unit) mm 


24 pin MFP 

















ERENT) 


MFP-24P-LO1 





1) 


Oo 
qOao< 


mW 








Pp - Power dissipation [W] 





Ta- Ambient temperature [°C] 


e This IC is available only to the licensees of Dolby Laboratories Corporation from whom licensing and 


application information may be obtained. 


e “Dolby’’ and double D symbol are trade marks of Dolby Laboratories Licensing Corporation. 
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Block Diagram and Pin Configuration (Top View) 











co : 
PBIN BIN 
REC IN REC IN 
Li. 
uw 
Oj 
NR ON/OFF | 3 zx VREF 
I ee? 
Zz 
RECNF |4 REC NF 
PB OUT 20] pa out 
VCRIN [6 9] VCR IN 
REC ouT | 7 } 8] REC OUT 
GND 8 | Vcc 
wt [9 wT 
r K ; 
; 3 
TC2 3 & Te2 
oO oO 
a = = 
rs) 3 5 
REC/PB - e {| w MUTE 
z 
re) S = 
oO oO = 
TCI 13] TCI 
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Electrical Characteristics (Ta=25°C, Vcc=2.4V, Vrer**=1.55V, unless otherwise specified 
Dolby Level: —25 dBm=43.6 mVrms at PB OUT, f=400 Hz) 


Characteristics Symbol aaa Se et | Max. | Unit 
| R/P Other conditions 
Supply Current (1) Icc No signal 33 | 6.3 mA 
Supply Current (2) Icc No signal : 9.7 mA 
Encode Characteristics 
(boost) 





















B type (1) —20dB 
(2) —40dB 
(3) —20dB 
(4) —30dB 
(5) OdB 
(6) —25dB 
(7) —40dB 


Gleseeans o 
4 







Overload Margin 






Response 
Vo max | | 


(PB OUT) 
Vec=1.7V 
VREF=1.18V 
THD=1% 


































1k 
Total Harmonic THD OFF 1k Labs 
| Distortion NR OFF (OFF) vee ae 
Decode Gain | Go| P| — | 400 | PBIN—neCOUT 
B type Vcc=3.2V 
VreF—1.95V 

S/N Ratio (CCIR) SN — Rg=2.5kQ 

| ({CCIR) — Rg=02 






Crosstalk Vcc=1.7V 










B 
B 
B 
B 
B 






Vrer—1.18V 
REC-PB 1k | OdB 
PB-REC 1k | OdB 
Between Channels | 
| PB 1k | OdB 
Vcc=1.7V 
| Ripple Rejection Ratio} RRR 1k VrReF=—1.18V 






Vr=100 mVrms 





Control voltage 
“H” level V-CH 
“L” level V-CL 





*1. Dolby level at O dB = PB OUT 
*2. Voltage of pin 22 
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Notes on Application 


1) Power supply 
The CXA1058M is operated in the power supply voltage range of 1.7 to 3.2V with an overload margin of 
at least 12 dB. 
As the power supply voltage is raised, so does the overload margin also. 


The quiescent current has no strong dependability to the supply voltage. 


2) Reference voltage (VREF) 
The CXA1058M is necessary to apply the reference voltage externally. 
The relation between the supply voltage and the reference voltage is as shown in Fig. a-1. 
Use of it within the oblique lined section is- strongly recommended. 
Furthermore, there are methods to supply the reference voltage from the basic application circuit and 
external circuit structure as shown in Fig. a-2, and other ICs which have the characteristics similar to 
that of the CX20023 (3V REC/PB dual amplifier) manufactured by SONY, etc, whose reference voltage 
characteristics lie within the oblique lined section as shown in Fig. a-1. 




















Vref — Reference voltage (V) 





























2.0 2.5 3.0 


Vcc — Supply voltage (V) 
Fig. a-1. Reference voltage vs. Supply voltage 


Vcc 





CX20023 CXA1058 





pint pin22 
to pin 22 
+ 
¢301 
10y i 
Fig. a-2. Reference voltage circuit Fig. a-3. Reference voltage is 


supplied from CX20023 


seer SS 
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3) Operation mode control 
All the functions of the CXA1058M are controlled by the electronic switch. The switching of the operation 
modes is carried out by DC voltages of 2 control pins; namely, REC/PB and NR ON/OFF. The operation 


modes and their values are shown in Table below. 


Table a-1. Operation Modes 


[constion [or | ow 


GNDSVLS0.35V, 1.0VSVHSVcc 






REC/PB “VH" a Le 








Condition REC (Encode) PB (Decode) 





4) Reference level 
The characteristics of the Dolby noise reduction processor is defined as the Dolby level. 
This special level in the CXA1058M is —25 dBm (43.6 mVrms) at f=400 Hz, and it can be measured at 
the playback-output pin (PB OUT) at NR OFF. 
The input sensitivity of the playback output pin corresponding to the dolby level is —31 dBm 
(21.8 mVrms) during playback and becomes as follows with variation during recording. 


(Recording Input Level) (dBm) (Dolby Level) — 20 log Cuca) 


=(Dolby Level) — 20 log [aoe +t 


5) Mute output 
During the duration when the power is turned ON and the reference voltage of the CXA1058M becomes 


to its normal state, it generates the pulse shape voltage. Mute can be applied by utilizing this voltage. 
The maximum current of this mute pin (pin 14) is 1 mA. 


CXA1058M 


pini4 


Signal path 














Power amplifier 








on 


Fig. a-4. Mute 


6) Application circuit 
(a) Switchable Processor with Multiplex Filter (Fig. a-5) 
It is suitable for the cassette recorder or compound units wiiich is necessary to operate the 
processor in either the encode or decode mode. 
(b) In case the CXA1058M is desired to be used for only playback, it is recommended to use the 
exclusive playback stereo dolby B type noise reduction system IC CXA1057M (16 pin MFP) 
manufactured by SONY corp. 
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Icc - Quiescent current (mA) 


Response (dB) 


Quiescent current vs. 


Supply voltage d 








uring non- signal 


T 


T 














Dl ees es coer ee en 
| | | NR ON 
a 



































| NR OFF 
| | | 
ji ores eens Oe ew OO CONE ee 
| | | 
| | 





Vcc - Supply voltage (V) 


Encode characteristics 













































































f - Frequency (Hz) 











SGA = 


Response (dB) 


Response (dB) 
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Encode characteristics 
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f - Frequency (Hz) 


Encode characteristics 
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—40 dB 





Vcc = 3.2V 
VREE = 1.95V 
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f - Frequency (Hz) 
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NR ON overload margin NR ON total harmonic distortion 








<= = + §$<6—"—<. po , f 
| | | 










| _ Encode mode 
—_ Vcc = 2.4V 
|_ VREF = 1.55V 
0 dB = —25 dBm 
—- (Dolby Level) 


























° 









































= =e 











Y" | | |} f=1kHz 
10] pie aaa a +t THD = 1% | 
FA | | | OdB=—25 dBm 
| i ; —_|— i “ah ___|_ — (Dolby Level) 

| | | | | 








Overload margin (dB) 


0.1 














































= eles 100 Hz 


| | =_ 1 kHz 
aay 10 kHz 





THD - Total harmonic distortion (%) 





Vcc - Supply voltage (V) 




















Output level (dB) 
















































































































































































































































NR OFF total harmonic distortion NR ON total harmonic distortion 
Bale cands fears a Decode mode 
S&F Vcc=24v | Ss VOCS Nes. | 
c [_ VReR = 1.55V = = i c VREF=1.55V - 
i 0 dB = --25 dBm = 0 dB = —25 dBm 
& ‘= (Dolby Level) © == me See poey revels = 
o i zeae 4 5 =i; 
9 = — 4 2 
ce an: - 
@) fo) 
& € 
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< eae | = 
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- : = E 
fa) a 
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E E 
=== 100 Hz 
——— 7 kHz 
= at eae TOUR AZ 
oor | 
10 20 
Output level (dB) Output level (dB) 
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NR OFF total harmonic distortion 


THD - Total harmonic distortion (%) 


S/N ratio (dB) 


















—— Decode mode -* =| 














—— Vee =2.4V | a4 
—VREF=1.55V +—— as 
0 dB = —25 dBm | 

: ears 





°E— (Dolby Level) eee 
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Output level (dB) 


S/N ratio vs. Source impedance 


390 


















































weighted 


rae) 











Vcc = 3.2V 
VREF = 1.95V 
OdB=—25dBm | | | | Encode 
(Dolby Level) 












































60 
100 1K 10K 


Rg - Source impedance ({2) 


VOUT - Maximum output level (dB) 





Drive capability 


REC OUT 






































PB OUT (REC OUT load 20 k{2) 











Vcc = 2.4V 
VREF = 1.55V 
f= 1kHz 
THD = 1% 

0 dB = —25 dBm 


Ri - Load resistance ({2) 


Ripple rejection ratio vs. Frequency 
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-30 





-30 
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Encode mode 

Vcc =1.7V+VR 

VR = 100 mVrms (= 0 dB) 
VREEF = 1.18V 
























































f - Frequency (Hz) 
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Ripple rejection ratio vs. Frequency 
| | | | Decode mode Hh |_| 
a meal |1Vec=1.7V+VR 0 as a a 
a LPT VR=100mVrms (=0dB) = NRO 
2 Litt | VREF = 1.18V | 
8 aa ||| 
B | 
@ 
2 
® 
res 
2 
oO 
f - Frequency (Hz) 
Crosstalk between channels Recording and play back crosstalk 


| Decode mode 
Vcc = 1.7V 







































1 | _VREF=1.18V | 
VREF = 1. 18¥ seen ee kQ cna w i PB to REC | 

—~ (Dolby Level) =~ -5of ——+ a Bm | 

s ZIN = 10 kQ ES) {Dolby Level) 
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f - Frequency (Hz) f - Frequency (Hz) 
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3) Moter Controller 





























Type Function Page 
CX-065B Frequency Servo Controller leh 
CX-891 Motor Servo Control 177 
CX10031A | 2-Phase Brushless Moter Control 182 
BL IGGEG 2-Phase DC Brushless Moter Control 191 
CX20123 OTM Motor Servo Control 210 
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Frequency Servo Controller 





Description Package Outline Unit: mm 

The CX-0O65B is a frequency servo system 
motor control oriented monolithic integrated Spiel 
circuit that has been designed to suit for 
applications with a floppy disk drive, tape 
recorder, and turntable. 















































ee tenes 19 5MAX | = ee 
This integrated circuit has been configured of a c pale 
‘ . . x 
waveform shaping circuit, sawtooth wave gene- 3 
rating circuit, comparator, smoothing circuit, DC 8 
Sie (es 
amplifier, and power supply. as 
z 
me lo.25+01 
Features 2.5440 25 wm 2t23 1.2201 
e Less externally connected parts | 
« Resists power supply voltage fluctuations See 
well. 
¢ Exhibits good servo characteristics. 
SIP-8P-031 





Structure 
Bipolar Silicon Monolithic IC 


Absolute Maximum Ratings (Ta=25°C) 


¢ Supply voltage Vcc 17 V 
e Input voltage Vi —2.0, 4 V 
¢« Operating temperature Topr. 10 to +60 °C 
¢ Storage temperature Tstg —40 to +125 “C : 
e Allowable power dissipation Pp 600 mW 





Block Diagram 




























Smoothing Circuit 
DC Amplifier 






Power Supply 
Circuit 






Comparator 






Circuit | Generating Circuit 











oe O oe O mean © ean OO-O~ 


Input Time Constant Time Constant Time Constant Output Time GND Vcc 
Constant 
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Electrical Characteristics (Ta=25°C, See the Test Circuit and Conditions.) 
Item Symbol Conditions Min. | Typ. | Max. | Unit 
Circuit Current ID Vc=15V, 437Hz Input, Pulse Input) 4.0 T3202 | 100 
Stabilized Voltage Vs |Vc=15V, 437Hz Input, sin, 1Vp-p} 4.55 | 4.80 | 5.00 V 
+} Beek 
Pin 5 Output Voltage V5 Vc=15V, No-signal Input TOS) TAZ 2 | 12 V 
| | 








(N) Comparator 


Vref | Vc=15V, No-signal Input 176 | 12.88 '| 2:00 V 
Reference Voltage | 






































Pin 3 Voltage-1 V3-1 |Vc=15V, No-signal Input 

| Pin 3 Voltage-2 V3.2 | Vc=15V, No-signal Input 
See 

He Voltage-1 Vo-1 |Vc=15V, Pulse input at 437Hz 

Gain Voltage-2 Vg-2 |Vc=20V, Pulse input at 437Hz 











Saturation Voltage-1 Vsat-1 | Vc=15V, No-signal Input 











Saturation Voltage-2 Vsat-2. | Vc=15V, No-signal Input 














Output Pin Voltage Vout |Vc=15V, Pulse input 437Hz 1.00 |: 60> | °250 V 
Waxinnun: Out 

See ape ae, IWEAGY: Pulse inputs 702 10 | 15 | 20 | ma 
current 











Output Potential 
Difference 


| Output Pulse Width PW !Vc=15V, 437Hz Input, sin, 1Vp-p) 100 | 150 | 200 [us 


AV |AV=(Vg-1)—(Vour) 1.00 | 1.30] 1.60] Vv 



































Electrical Characteristics Test Circuit 
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1) 2) 9G) 1G) 1) 6) G7). 


Sw-2 46 Ws 200k 
ie - : ie 














Veo Voi 
(20V) (15V) 


~T 














Note 1) Vj.4  f=437Hz, Waveform: Sin, CW, Rg=6002, Output Level=1.0Vp-p (Rj =1.3kQ) 
2) Vi-2 f=437Hz, Duty=1.8%, Polarity=(+), Rg oF F=4.7k, Rg ON=02 


—5V — 
Waveform | | | | 
OV 
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V3-1 Test Circuit 
With reference to the circuit diagram below, measure voltage with SW(a), and after setting 
Vc3 to the reduced voltage of 100 mV, measure voltage (/19) by switching to SW(b), to make a 


GO/NG decision. 







CX-O065B 


Vai 
“(15V) 






33u 





ina 





330k (Vc3 = Vg — 0.1V) 


@. © 
ab V (The voltmeter V1g impedance should be 
me 10M22 or higher.) 


V3-2 Test Circuit 
With reference to the circuit diagram below, measure voltage at to make a GO/NG decision. 


QDAAMDA@OOODE 


27 5V (The voltmeter V1Q input impedance should be 
dl 10MQ or higher.) 





(15V) 
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A |EUDIS ON e 440% | a0 440 A uoleumes 
EA eubis o p-1es peo en 
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tT i 
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Operating Descripting Diagram For Sawtooth Wave Generation 






re ere ee ee ee ee ae ee ew a ee ae ee ewe a we ee eS 4 
| I 
| 
Stabilized 5V Line Stabilized ! Power Supply 
I Voltage C) 
7 
| Circuit i 
| 820 
I 
| 
; Trigger Pulse I 
h t 
1 Be mM Perea LS leo 1 
Circuit hear 
Input Perea O6 
i Output 
i 43k 1 
Low Pes os wigt — ; 
; Ground 
L oo aes ms ee Go es es ee ee ee ee 6. ee ee C) =e wan ame a eee eee aD oe ~/ 
2 oa 
i For Pulse Width Setting il For Smoothing 


Notes on Application 


Circuit 





1. Although the input voltage range is from 1 Vp-p to 4.8 Vp-p, the capacitor C1 may be omitted 
if the input is at 3 Vp-p or higher. 

2. An appropriate output impedance of the tachogenerator is about 1k. 

3. Set the sawtooth wave time constant determining R3 at 10 kNS=R32400 kQ. 

The recommended sawtooth wave time constant determining R3 range is 20 kOSR3S200 kQ. 

4. Guidelines for selecting capacitor C2 are C2=C3/5 with a minimum value at C2=C3/10. 

5. Cs serves parasitic oscillation preventive purposes for the power supply circuit. Under no 
circumstances should it be omitted. 

6. When the power supply rise time is shorter than 100 ms, be sure to add R7=200QM on in series 
with the power supply for the IC protective purposes. 

7. The power supply voltage applied at pin 7 may range from 6V to 17V, but when it is below 
11V, the pin 8 voltage may fail to be stabilized. 

8. Hold the steady output current level at pin 6 below 3 mA. 

9. Hold the output current level at pin 8 within +2 mA (where the negative value signifies an 
inflow). However, when not employing pin 6 , Current Range From —2 mA to +5mA ts 
permissible. 

10. Cs should be determined in accordance with input (carrier) frequency fo by taking transfer 
function H(s) and carrier ripple into consideration. 

Cut-off frequency fc of the Frequency to Voltage (F-V) converter may be expressed as follows: 
fo=7.6/C5(uF)[Hz] 
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Application Circuit and F-V Characteristics Test Circuit 
































CX-065B ey 
| | fe t 
LuF/10V | 22k0) ae S3725- =o 330) 10V 1: oem, 
SW-1 | /16V | | /10V 
oes | D-O09F 

Sin OSC | a b 1 a Motor —_ 
1Vp p Q / | 2 , 
(tegen <7 | Pg 2801474 
f..-~400Hz | b 

I Oa $100 








iL 


Note) (1) With SW1-b, SW2-off, SW3-b: Typical Application Circuit 
(2) With SW1-a, SW2-on, SW-a: F-V Characteristics Test Circuit, where after setting VR to provide OV 
at V) against an feQ=400Hz input, the frequency should be lowered and the (V) measures taken. 


















































































































Gain Voltage-1 Frequency to 
temperature characteristics Voltage characteristics 
Rope ie ae e ee oe 
. 
| w 
6 
> 
5 
Q 
= 
Oo 
Ww 
Cc 
. 
ee one an es ee se 0: 
—10 0 20 40 60 0.94 0.96 0.98 1.00 1.02 
Ta — Ambient Temperature (°C) f/feQ (feQ=400Hz) 


(By F-V Characteristics Test Circuit) 


Allowable power dissipation 
derating curves 
1.0 












































ee 
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5 | 
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A. | 

| 0.2 | 

Q | 

a ——_+ St 











0 40 80 120 160 
Ta — Ambient Temperature (°C) 


‘eee ne SS  —— 
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Motor Servo Control! 


Description Package Outline 


The CX-891 is a bipolar IC designed as a ser- 
vo amplifier for motors in tape recorders. It con- 
sists of waveform shaping, sawtooth wave 
generator, comparator, smoothing, and DC am- 


8 pin SIP 
19.4 *03 a 





plification circuits. 


Features 


e Operates from a wide range of supply vol- 
tages (1.8 V to 14.4 V). 

e Low current consumption 

e Needs few peripheral parts to form a fre- 
quency amplifier. 


Structure 
Bipolar silicon monolithic IC 


Absolute Maximum Ratings (Ta = 25°C) 





e Supply voltage Vcc 15 V 
¢ Input voltage (Pin 3 ) VI +10 V 
e Input current (Pin 3 ) lI mas S| mA 
e Operating temperature Topr —10to +60 a 
e Storage temperature Tstg —55 to +150 2C 
e Allowable power dissipation PD 600 mW 


Block Diagram 











14.6 .77915 
11. 
















Sawtooth 
wave 
generator 


Waveform 
shaping 
circuit 


Smoothing 
circuit, dc 
amplifier 


























Power sup- 
ply circuit 


Input Time Time Time Output Time GND Vcc 


constant constant constant 
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constant 








Unit: mm 


3.5MAX 


| 0.3 £9.08 


SIP-8P-021 
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Electrical Characteristics (Ta = 25°C) 














































































































































































































| Circuit current == |_—s'Ip-_—s|_-s Ve = 6V, Input 400Hz, Pulse input | 1.5 3.0 
Stabilized voltage Ve abe BUT One sila: Wave 2.58 V 
Comparator reference _ : : | 
voltage Vret Vc=6V, No signal input 0.90 1.08 1.28 
Gain voltage (1) Vg-1 _| Vc=6V, Input 400Hz, Pulse input 124 1.45 1.76 
| ma | 
Gain voltage (2) Vg-2 oo Input 400Hz, Pulse 1,21 1.47 1.81 
Saturation voltage (1) Vsat-1 Vc=6V, No signal input 55 110 mV ° 
Saturation voltage (2) Vsat-2 Vc =6V, No signal input 75 132 mV 
Maximum output current (2) lout Vc=6V, No signal input 9 15 24 mA 
Output pulse width (1) P.W-1 oe Input 400Hz, sine wave | 966 380 520 us 
Output voltage (1) Vout-1 Vc=6V, f =400Hz, Pulse input 0.16 0.26 0.35 V 
Voltage at Pin 1 V1 Vc=6V, No signal input 220 mV 
Voltage at Pin 5 V5 Vc=15V, No signal input 110 mV 
Leakage current at Pin 6 IL Vc=17V, No signal input 11 pA 
|} 
: Pin 7 and 8 _ interconnected, 
Voltage at Pin 2 (1) V2-1 Vc = 1.8V, No signal input 220 mV 
Pin 7 and 8 _ interconnected, 
Voltage at Pin 2 (2) V2-2 Vc = 2.3V, No signal input 220 mV 
Pin 7 and 8 _ interconnected, | 
Output pulse width (2) P.W-2 f=400Hz, sine wave input 270 450 671 | us 
Output voltage (2) Vout-2 aes av Ne condtins 0.4 0.8 1.2 V 
Pin 7 and 8 _ interconnected, 
Saturation voltage (3) Vsat-3 Vc = 2.3V, No signal input 132 


Electrical Characteristics Test Circuit 





























i Ver Voz 
er (16V) ¢ poe 
SW9 | (ower 
a. D | 
oS | 
Cc 
400k SW6 ] @ 4 Vocal +2.3V) 
a | ¢swiz 
3330 1943 Ages tt 
Sw4 |} SW3 
swi1 [al cd SW5 SW10|SW7|SW8 


SS] ay 1 | <> 
an art ‘ O.1y a ss 101, 33, Waveform | | | | | 
Vi | = as 
Vii) 1 | |W, | 13k, $ 30 eve eae 
; OO! Sa Ws 17 1k3 10% 
Ve TI WH bd ed WD bed IY TP TT 
Note) * 1: Vi-1 f=400 Hz, sine wave, Rg=600 2, output level=1.0 Vp-p (RL=0.8 kQ) 


* 2: Vi-2 f=400 Hz, Du=10%, polarity (+), Rg(OFF)4.7 kQ, Rgion) =O Q 
* 3: Vi-3 f=400 Hz, sine wave, Rg=600 0, output level =0.18 Vp-p (RL=0.8 kQ) 
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SONY. 
V5 Test Circuit IL Test Circuit 
The voltage is measured with voltmeter (@) as shown The current is measured with amperemeter con- 
below. nected to Pin 6 as shown below. 
£2 3 A 78 LZ. OO 8 
33,1; o+15V | | fis Sey o+17V 


| 

















muy | 33, 
| gto pF 











Via Lb IT rir | 
un ro UL LLALLLA 











Vref Test Circuit 
The voltage is measured with voltmeter (V5) as shown below. 


position point 










pa ed 
































E1: 0.9 V 
Eo ee. 
2 3-4. 5 & #¢ 8 
2.4k V 
1V o WA } C1 
ta o+3V 
ae As 
a = Bs . 
HE me wn a 
E,<E> 





V1 Test Circuit 
The voltage is measured with voltmeter V1 as shown below. 


be. o. Be Gf 8 




















2.4k | Voy 
BN Dearee ; oan t 0+ 6V 
F + 
200k =O.1, | 33" T 10u 
E>0O.8V 
Je Tr TTD TOF 7 


(The input impedance of voltmeter V1 must be 10 MOQ or above.) 
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Test Circuit 














































































































































































































































































Switch Position | ae | Test 
— 5 —-——J + Signa f iti 
SW4|SW5 | SW6 SW7) SW8/| SW9|SW10|SW11/SW12_ (Note) Point Ter Comuen 
Circuit current — Ip — | a |OFF/ON/ON| a |OFF | OFF OFF OFF Oy A; | 
Stabilized ] ps r _ t+ r iy r ! +— : = aaa 
Ze \ i | | | | 
calee DP oMe. 1B Pe) CUORRIORP) Cy be ek Oa kOe 
& 4 = eens joe | 4 + + 4 oh —_}—— 4 23 =| a | 4 —~+- _ 
Gain voltage -1 | Vzi > - | aj) |ON/ON/ J | J ped Aah oR et ab | oe Vs 
wv. is vee -f : 7 ses (aaa a T —- + T 4 =F 7 OV. + i . 
Gain voltage -2 | V E.1eseer a eee: fe pat | eo | Ve | 
| g-2 { { ~ 4 j wv wv pad | 5 
Saturation 1 i hae lanes eee Ge | ee 1 ey _— =4 
voltage -1 eats] 2B. 1 ON OFF OFF Je ae ce oe ey | Lj Ll 1@ sional Vi 
Saturation - 1 A ee ee ie | aaa 
| j | i } 
voltage -2 | Vet-2 | — ) a jOFF) | lL jal lid] lps} bpd | @-1V) Ve | 
ee 
uptut pulse | 
width (1) PW-1]b]/bjLf Lys jeje] sls fap se) s | Ova | Vs [oyewel bay LT 
M - t t ae a eT Dea eee ae aaa ia ~ ie ee ads ane ncaa Sa ——f—_—____} Nc — 4 -——-—+ - - — a: ———_____——. 
aximum outpu | | | | | Oo | | 
current : Tout — apd dpb jd) L (ON) OFF) L | lL @gigant| As | 
Oui voluse + 4 SEE [ESE GREE GRRE SERRE (AIEEE GRERIEE GRE ERR SNS lee = = = ey 
: Be Vor | - | 4 | t fonfon} us jonjorF} yf ufu lu | SY) ve 
| 5 Seat a ies RN VO A AC a 
Voltage at | | | | | No | | 
Pin 2 (1) Vz-1 | — |OFF\OFF/OFF|OFF/ a |OFF|OFF/ c |OFF] a |ON |@ sional} V2 | 
Sanaa $4 t } + nes eee! Sea 
Voltage at } | | | | No | 
Pin Ne (2) | Veg | — |OFFIOFF/OFF|OFF) a |OFF/OFF) d |OFF| a lon '@ signal | V2 | 
- fap ptt Pe Seem ee Ae | oe eee sams ane 
Output pulse | ar eee ee ee ee | | | | 
width (2) pW he ee ae ale | bey ie Ds ob Sh Deg abe ia WO Vage Wes | 
| | | | | | | | | 
 SRennnGennIAT SEMMRSIE Uneaaeie Uae ieee Bp pp pt + 4 — 
Output voltage le Dao No | 
(2) p & V ce | a | b al | Y | Ab | 4; ae Vv \ ‘| OFF NU signal | Vs | 
ae { anes 5 Seen! ae { { | f: Mam BE ees Se es Pere nee "7 
Saturation | | | | A No i 
voltage (2) Vesta | 4 | 1 | ON aoe ORE sib siganl V1 


















































Vcl2V 
VMieV 
Mylar | Mylar Sw-1 | SW-2 | Motor 
0.082y| 0,015y \ ONF-1001A \ m mr DNF -1001A 
ae") AN 2.2u/16V 
a 6b 
a0); © ae 
b 
FG FG 2SC1761 
fe) 
Wr mm - at ie TIT : 
Sine wave oscillator Note) 1. Anapplication circuit is formed by setting SW1 to (b), SW2 
1Vp-p to off, and SW3 to (b). 
2. TheF-V characteristics test circuit is formed by setting SW1 
Feed EO ae AG to (a), Sw2 to on, and SW3 to (a). Input is applied so that 
ie= 450s the voltage at Pin 5 is zero with Fco = 450 Hz by con- 


trolling VR. The voltage is then recorded for each fre- 
quency reduced from the above. 
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Temperature characteristics of voltage gain Voltage vs. Frequency characteristics 
a amas T cat (a arn. | 
= sat 4 L ae | el 
= | 
ln 2 4 
= 
a 
> © 
oO) ® 
> a 
~~ 
Osa 
> 
~ 
a 
os 
dnd 
= 
‘e) 
-40 O 20 40 60 0.86 0.88030 0.92 294 096 0.98 1.00 1.02 
Ta-Ambient temperature [°C] f/fco (fco = 450Hz) 
Voltage gain vs. Voltage characteristics Circuit current vs. Voltage characteristics 
[sie ao ie * "ot oo eeope ous Wa er le 
if a 4. { . _ | | | ee 
1.7 + F + —+ — say 10 + — + — 
8 t —t + — — 


























Vg [V] 
| 

on eee 
a | 
ID [mA] 



























































4 6 8 10 12 14 4 6 8 10 12 14 
Vcc-Supply voltage [V] Vcc-Supply voltage [V] 
Output voltage (2) vs. Maximum power dissipation decreasing curve 


Supply voltage characteristics 




















+ 


























Pp-Power dissipation [W] 





Vout-2-Output voltage [V] 




































































1.5 2.0 2:0 3.0 


0 40 80 120 160 
Vc-Supply voltage (Pins (7) and connected) [V] Ta-Ambient temperature [°C] 
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CX10031A 


2-Phase Brushless Motor Control 


Description 
The CX10031A is two-phase 


motor control IC designed for cassette tape 
deck. The CX10031A is made compact with 


reduced cost by having servo sy 


system incorporated in a single chip. 


Features 
Split power supply 
« Low distortion factor (0.2%) 


« Maximum output current (300 mA) 
« Hall device for detecting magnetic position 
« Normal/Reverse rotation switch 


16 pin Dual-In-Line Packag 
radiation fin 


Structure 
Bipolar Silicon Monolithic IC 


Absolute Maximum Ratings 
e Supply voltage (quiescent) 

e Supply voltage (operation) 

e Circuit current 

e Operating temperature 

« Storage temperature 


e Allowable power dissipation 
AT a=4O € 


Package Outline Unit: mm 


linear br | 
ear brushless 16 pin DIP (fin) 


stem and driver 





e with copper 


DIP-16P-073 





(Ta=25°C) 

Vccl ey V 
Vcec2 ee ee V 
Icc 0:5 A 


Topr —20 to +75 °C 
Tstg —40 to +150°C 
Pp 2 Ww 


Recommended Operating Condition (Ta=25°C) 


Supply voltage 


Pin Description 





No. Description 


Voce oO: te sei 2. V 


No. Description 












































1 Waveform adjustment rs | g Power supply pin (positive) 
2 | Input 10 | Power output 1 

3 Constant current Input ili [ Hall device input 

4 | Rotary switch Iz Hall device inputl 

5 Hall device input 2 C3 7 GND 

6 | Hall device input 2 14 | Filter 

7 | Constant voltage output 7 15 | Sample and hold 

8 Power output 2 16 | Comparator 








TAB Power supply pin (negative) 


an —__—} oo 

















— 182 — 





CX10031A 





Block Diagram and Pin Configuration (Top View) 





POWER OUTPUT 1 


HALL DEVISE 
INPUT 1 


HALL DEVISE 
INPUT 1’ 


GND 


FILTER 


SAMPLE AND 
HOLD 


COMPARATOR 
TERMINAL 


Electrical Characteristics 














POWER OUTPUT 2 


CONSTANT 
VOLTAGE 
OUTPUT 


HALL DEVISE 
INPUT 2 


HALL DEVISE 
INPUT 2’ 


ROTARY SWITCH 
OVER 


CONSTANT 
CURRENT INPUT 


INPUT 


WAVE FORM 
ADJUST 


(Vcc=£11V, f=400 Hz Ta=25°C) 
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Item Symbol Min. Typ. Max. Unit ee 
Output voltage Vo 3.6 4.0 4.4 V No. 1 
Circuit current Icc +20 +30 mA No. 2 | 
FG threshold input voltage Vth 0.14 OS V No. 3 
Constant current output Ig 38 46 54 LA No. 4 
Maximum hold voltage Vh (Max.) 2.8 32 oa V No. 5 
Voltage gain (power amp) GPo 39 42 45 dB No. 7 
Channel balance (power amp) AGpo 0 mall Fee dB No. 7 
Off-set voltage (power amp) Vio =O: 0.3 1a V No. 6 
Distortion factor (power amp) THD 0.2 1:5 % No.7 
Maximum output voltage Vom mae ged V No. 8 
Saturation voltage Vsat 90 200 mV No. 9 
Reference voltage Vref 0 5 % No. 10 














CX10031A 


Electrical Characteristics Test Circuit 


1. Vo=V Unit R: OHM 
ss FE 


O+Vec 






CX10031A 











2. Icc=Al, —Ilcc=A2 


R 
4 


4 
K 


R2 
100K 4K 4K (a1) 








TAB 
CX10031A eS (a2) 
R5 
80K bn aK 
~ 
cae 
TH 














(on ea 
10u“T° 


7 





Vg changes from low to high and from high to low 
V1=Vs when V changes from low to high and from high to low 


eo ae 


SON Ye 


SON Ye 


CX10031A 


O-~- Vee 





CX10031A 











DB: 











Vio=V1—V2 Vio (Noma!) SW =a 
Vio (Reverse) SW=b 
O+rVec ° 








6. 
+1V 


O 
R3 R4 
1K 


R1 
4K 
1K 











3 R6 R7 crit 
: 4K 4K 10, 
sw O vr 
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7. Gpo, AGpo, THD 
eae oe 


CX10031A 





1K 1K 
+64 (v2) 


| b 
nz 





V1 V2 

W:a G Nomal) = mal) = —— 

S a Gpo1 (Nomal) = 20log Vel’ Gpo2 (Noma!) = 20log Vhe2 
V1 V2 
W:bG R = ——— = — 
S b Gpot (Reverse) = 20i0g Gnaie Gpo2 (Reverse) = 20!0g Wha? 


8. Vom=V1, V2 


+1V 
O 


CX10031A O-Vee 








RE aR? 
SW1, SW2 = a (Normal) ee tn (a) 3B 
10 25 
SW1, SW2 = b (Reverse) 7 H 
a b 
A O 
> Sw2 
© 
+H1V 
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9. Vsat=V at SW=b 








CX10031A O-Vee 








10H 
+0.5VO—O T 
a »b 


sw 


10. Vref 


Vs O+ Vee 


CX1003 1A 


O-Vce 





Vs increases from low to high 
Va=Vs when V changes from low to high 
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Output voltage vs. Circuit current vs. 
Power supply voltage Power supply voltage 
6 ;>——_ = 50 eae Ain is ese) 
oy 40 7 t 7 r 1 1 
2 
8 a = Tt r = 380 = 
S —E 20 
3 Ale S 10 
= | 
6 =. © a) 
| 5 
© 3 5 —10 
iy as 
| Q 20 
2 — = 2 3G = 
4 6 8 10 12 14 16 
AG ee | 
+ Vcc — Power supply voitage (V) 
—50 
4 6 8 10 12 14 16 
+ Vcc — Power supply voltage (V) 
Constant current output vs. Maximum hold voltage vs. 
Power supply voltage Power supply voltage 
7 
a 50 | S 
3 me 
2 a 4 ! 
3 40 = 1 2 : | | 
Y pow 
& > 
= o 
3 30} Sey £ 3 
c g 
£ 2 
(cad (2) 
[e) pies 
S z 
o ae 
7 i 
iss} 
2 | 
4 6 8 10 12 14 16 | 
1 po 
+ Vcc — Power supply voltage (V) 4 6 8 10 12 14 16 


+ Voc — Power supply voltage (V) 
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Voltage gain vs. Maximum output voltage vs. 
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Voltage gain, Total harmonic distortion 
and Frequency characteristics 
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f — Frequency (Hz) 
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Derating curve vs. Ambient temperature 
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Ta — Ambient temperature (°C) 
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2-Phase DC Brushless Motor Control 





Description 

The CX10040/CX10060 are ICs which have been 
developed for 2-phase DC brushless motor control. The 
controlling system and driving system are put into 1 chip. 
For phase detection, utilizing hall device, FG amplifier, F/V 
converter, and sample and hold circuits are incorporated 
within 1 chip which composes the motor driving system of 
F servo. 


Features 

e Controlling system and driving system are put into 1 
chip 

2-phase motor full wave driving 

Large output current (1.2A/phase)} 

Built-in FG amplifier, F/V converter, and sample and 
hold circuit 

Gain adjustment of the controlling amplifier of the final 
stage of servo system is possible 

Built-in reference voltage source 

e Built-in output current limiter circuit 


e Normal rotation and inverse rotation control pin is 
attached 
e Start and stop control pin is attached 


Structure 
Bipolar silicon monolithic IC 
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Package Outline 


CX10040 





11 


CX10060 


20 pin DIP 








20 pin SRK 


1 5.2to1 7.0 





DIP-20P-032 


SRK-20P-031 
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Block Diagram 


HI HCOM H2 












Constant 







































— 
CY 
voltage = = Instruction 
generation = E current 
E 2 generating 
= S circuit 
— oo 
Vstb @ = w 
72) 
wo o 
w" x 
=] a. 
= 
a. ao) 
Discharge - = Normal/ 
9 “ e sane Start/siop Rf 
pulse iL © inverse enue p ‘ 
n switing switching rotectio 
goneration circuit circuit 
















omplifier 







Reference 
voltage 
ganerating 
circuit 





FG 


amplifier 





Sampling Reference 
time limit 
pee generating 


generating 
circuit 






FG 





and sampling 
circuit 
















Tcl Tref S/H INV CTRL Vref FIL 


Pin Configuration (Top View) 








Power supply ea First phase output (a) 
Constant voltage output = First phase output (b) 
Start/stop switching | 3 Second phase output (a) 
FG input [4 | Second phase output (b) 
Clock time limit setting [5 Current feedback 


Grounding 
N 

Grounding 
N 


Reference time limit setting | 6 


Reference volgate output | 7 14/ Common hall input 
Hold input | 8 | Second phase hall input 


Inverse input | 9 12! First phase hall input 





Speed contro! input |}10 
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Absolute Maximum Ratings . 
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(Ta=25°C unless otherwise specified) 
















































































































































































Item Rated value Remark 
Supply voltage Vec 18 V 
2 Rush current ILMax WZ A/phase 
3 Output current IL 0.4 A/phase 
4 Applied voltage between VH 5 Vp-p 
12 — 14 and 13 — 14 
5 Input voltage of pin 4 V4 —O.2 to’ Vsib V 
; 6 | Applied voltage to pin 3 V3 —0.2 to Vstb V 
7 Applied voltage to pin 15 Vi5 Oo 10. Vstb | V 
8 Output current of pin 2 Istb 20 mA 
g Inflowing current of pin 5 loL5 10 mA When time constant capacitor 
discharge has been completed 
10 Inflowing current of pin 6 loL6 10 mA When time constant capacitor 
discharge has been completed 
11 Output current of pin 7 lref 1 mA Both inflowing and outflowing 
currents 
Applied voltage to pin 8 V8 =O.2 = 10H VStb V 
Applied voltage to pin 9 V9 =O. to Vsth 
Applied voltage betwewn Ve—9 =O.7 lov 
pins 8 and 9 
15 Inflowing current of pin 10 | loL10 5 mA 
Hall input inphase voltage | VHC) 1 to Vstb —1 V Pins between 12 and 14, 
L and 13 and 14 
Operating voltage range Vop V2 RO. 1S V Voltage of pin 1 
. 7 . . 2 . . 
18 Internal power consumption) Pdr 4 (CX10060) Use infinite radiation plate 
5 (CX10040) = 
19 Junction temperature Tj 150 Gs — | 
Heat diminishing rate K6 (32) mW/°C | Use infinite radiation plate 
Operating ambient Topr 0; 16-55 "a 
temperature 
Storage temperature Tstg S40 16-125 aC 
Power Disipation Derating Curve 5 asm 
“SS. 
\ dng. O-——=--O CX10040 


o—o CX10060 





Pr — Power disipation [W] 





50 55 


75 
Ta — Ambient temperature [°C] 


eee eee eee errno eee rere eeLrT eee ee eee eeeeeerer errr eee reer oo—ES== 
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Electrical Characteristics 
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(Vcc=12V, Ta=25°C unless otherwise specified) 

























































































































































































Leo. of- =" 
Item Symbol Standard value Min. Typ. Max. Unit 
Circuit current (1) Icc(1) 1.9 Cre) 5.0 mA 
Circuit current (2) Icc(2) Vec= lev. 2. auf 6.1 mA 
Constant-voltage output Vstb(1) 5.2 5.6 6.0 MV 
voltage (1) 
<< 
4 Constant-voltage output Vstb(2) 2709 between Vstb 5.0 5.6 6.0 V 
voltage (2) and GND 
5 Reference-voltage output | Vref Vcc=Vstb=5.6V 2.40 2.81 2.94 V 
voltage 
6 Low level of pin 5 VoLb Vct=Vsib=5.6V — 
10 kQ between Vstb 
and pin 5 
r Low level of pin 6 VoL6 Vcc=Vstb= 5.6. — 
10 kQ between Vstb 
and pin 6 
8 Clock threshold value VTH(1) Vecc=Vstb=5:5V 1.78 
voltage (1) 
9 Clock threshold value VTH(2) Voc=Vsib=5,6V 2.67 
voltage (2) 
10 Clock threshold value VTH(3) Vec=Vsib=5.6V 3.01 
voltage (3) 
11. ‘|. Clock threshold value VTH(4) Vec=Vstb=5.5V 3.05 
voltage (4) 
12 Low level of pin 10 VoL10 Vcc=Vstb=5.6V — 
5.1 kQ between Vstb 
and pin 10 J 
13 Stop circuit operating VSTOP Vcc=Vstb=5.6V — 
voltage Monitor with pin 10 
14 Input offset voltage of Voffset 4 Vcc=Vstb=5.6V _ 
pin 4 
eran 
Tb Offset voltage between Voffset 6-8 Vce—-Vstb-=5.67 — 
pins 6 and 8 . 
16 Offset voltage between Voffset 8-9 Vcc=—Vstb=5.6V — O 1 mV 
pins 8 and 9 
17 Offset voltage between Voffset 12-14 — 30 60 mV 
pins 12 and 14 
18 Offset voltage between Voffset 13-14 — 30 60 mV 
pins 13 and 14 
19 Outflowing current of Is11 Vec=Vstb=5b.6V 1.20 1.64 2.24 mA 
pin 11 
20) Inverse circuit operating VREV Monitor with pins 20 —_ — 2 V 
voltage and 18 
27 Maximum bias current of | IBa(max) Measured at pin 16 9 sles! — mA 
a output 

















Oa. 
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Item 








Symbol 


Standard value 

































































































































































Maximum bias current of | IBb(max) Measured at pin 16 o 13 — mA 
b output 
23 Maximum bias current ratio | Kisymax) Caleniated 4rom lBa(Max) 0.9 1 1.1 A/A 
| Bb(Max) 
24 Output saturation voltage | Vsat(U) Applicable to pins 
(upper side) PF to20 
lo=0.4A 1.0 Bes) V 
lo=0.8A 15 22 ; 
25 Output saturation voltage | Vsat(D) Applicable to pins 
(lower side) Leto 20 
lo=0.4A a 0.5 0:75 V 
lo=0.8A 1.0 is) 
26 Limiter current lim Rf=2Q Measured with T6 20 2.4 V 
voltage conversion 
27 Individual pin leakage ILO Applying voltage of 1V — — 0.1 LA 
currents between individual pins 
and GND 
28 Discharge pulse timing Top The time length from the} 70 — — us 
leading edge of the 
rectangular wave of pin 5 
to that of pin 6 
29 Output function FOuT See attached table Hi 
See attached table Lo 
30 Output current ratio Klo See Klo test circuit 
(Vcc to pin, pin to GND) 
31 Output current 1 between | lout Measure at pins 17 to 20 
pins 
32 Output current 2 between | lout2 Measure at pins 17 to 20 
pins 
| ae 
Cx) Output current ratio Klout See Klourt test circuit 
between pins 
34 Output saturation voltage | Vosat(u) Measure at pins 17 to 20| 1.8 — — V 
between pins (Upper side) 
a Output saturation voltage ; Vosat(d) Measure at pins 17 to 20 | 1.1 — — V 
between pins (Lower side) 
36 Output bias current 1 IB1 See Fig. 3 to 7 135 225 orb mA 
oF Output bias current 2 IB2 See test circuits of la1, Ip2 | 9.5 130 16:5 mA 
and KiB 
38 Output bias current ratio | Kls See test circuits of Ip1, Is2 | 0.8 1.0 i eed A/A 
and KiB 














Output current between 


pins (Inverse) 








Measure at pins 17 to 20 
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Item Symbol Standard value 











at + 


Output current ratio Kl] ROUT See KlRouT measuring 
between pins (Inverse) circuit 











High voltage 1 of pin 10 | VoH10-1 Vec=Vsib=5:.8 V 
High voltage 2 of pin 10 | VoH10-2 Vec=Vstb=7V 
Low voltage 1 of pin 10 | Vo.10-1 Vtc=Vstb=b.8V 
Low voltage 2 of pin 10 | Vo.10-2 Vcc=Vstb=7V 


Individual phases and AV 
relative phase upper side 
saturation voltage 
difference 
































Offset voltage difference Measure the difference 
between pins 8 and 9 between 
Vcc=Vstb=7.2V 
and 5.6V 


























Attached Table Output Function 





























































Item Symbol} Pint 7 |. Pint) ..Pin?S:) Pin20 
Output function (1) Fout(1) Lo Hi Lo Hi 
Output function (2) Four(2) Hi Lo Lo Hi 
Output function (3) Fout(3) Lo Hi Lo Hi 
Output function (4) Four(4) | Hi Lo Hi Lo J 
Output function (5) poone).|. Lo Hi Hi io: | a 
Output function (6) Fout(6) 

















— 196 — 





CX10040/CX10060 SON Yo 





Application Circuit 


FG motor 
y FG input 3000H2z 
Vec 
fe 12V 





Armoture 
coil A 





Armature 
coil B 





CX10040/CX 10060 






TTL leve! 


Hi: START (oe 
680 680 Lo:STOP 


H 1 
> Hall element 
680 680 H2 





1 


x i a oe oe ae 
Calculate with Tref of CR FrefinOS 
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Block Diagram 


O Vcc 








The same circuit construction 
for both 1-phase and 2?-phase 


Current 
limiter 
circuit 





Vstb 
© e 4 
; Start/stop circuit 
Trigger 7 
pulse Triongular S/H Vservo 
we generating wave circuit 
= circuit 
FG 
OS/H 
Tcl O iY O Tref O 


Vref 


T 1 it INV CTRL 
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Test Condition 
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(See the Test Circuit) 














































































































































































































































































































































































































































































































































































7 —. 
State of switch Test 
| Item Symbol sae —— ; 7 7 -| a: 
| | Condition point 
Sl! | Al SS. -S4e | Sb) “SEs |) SF )) Se 1 SO. 1S 40) S71 14"S 12) Ste SIAES TS S16) S157) S184 B19. S20 pS2 1 S22 S23; S94 |.S251'S26:)S27 
i + |. na kes = + — af 
Circuit current (1) Iec(1) b C a C d a e b a a a a | a a | a a a | a b off ; off a a a a e a4 At 
4 + —— 4+———} + - 
Circuit current (2) Icc(2) b G b c | a d a e b a a a a b a a a a | al a off | off a a a a e | At 
tg =] — - y - + = = T 
Constant voltage output voltage (1) | Vstb(1) a b a Cc S + df a b bi a a a a a a a a a a b off | off | a a a a e V1 
2 ae is | | eS 
Constant voltage output voltage (2) | Vstb(2) a b a Cc a GdOe 9a b b a a a a a| a a a a | a b off | on a a a a | e | V1 
ee — - + —___ ——————— $——-——---+} 7 
Reference voltage output voltage | Vref a a a Cc a d b b | b a a a aja a a a a | a c off | off a a a a | e V4 | 
—— ————} _ — hi rae ———| _—S_——— et + — — | + r 
Lower level of pin 5 Vo. 5 a Q. ay c 6 d a b | bl a a a a a] a a a a | al! oc | off | off | a [| a | a a e | ; V3 
Lower level of pin 6 Vo. 6 a a a d d b al bi} b a a a a a | a a a a | a c | off | off oe oe | a a | € V3 
7 —__—_| —_—_______| ——| 1 T a | i ox, t it = a. = ack 
Clock threshold value voltage (1) | Vru(1) a a a d b Cc a} c b | a a a a aj} a a a a a c | on | off 1% | a a a e Value of V2 when V3 | V3, V2 
| | | | | becomes Lo from Hi | 
Hl ia | t a | | {________}____—_} + t + = 7 | = r | 
Clock threshold value voltage (2) | VrH(2) a a a d b c a Cc b | a a a a a} a | aj a a ae ee on | off a j|a aia e | Value of V2 when V3 V3, V2 
| | | | | | | | becomes Hi from Lo 
$$ =f + —+ + | —— — | ! : ~ —4 <=: “= = — — 
| Clock threshold value voltage (3) | VtH(3) | oa a a d b b a b | b a- 4 @ | oa va eae ee a a a Cc on | off a a a, a |e | Value of V2 when V3 V3, V2 
| ae | an _| | | | | becomes Lo from Hi _ eee ot 
Clock threshold value voltage (4) | VrH(4) a a a d b b a b b a a a | a a Si oe a a | a c | off | off a | a | a | @ |e | Value of V2 when V3 V3, V2 
| | | | | | | | becomes Hi from Lo : 
4 =], mek § 1 — ~ 1 ) | _ 4 = + |} —__. ni 
Lower level of pin 10 Vo. 10 a a a 4 a d a e b b a a a a | a a a a a C off | off a | a | a a |e V7 | 
—* ——, —- + a —_—— 
ne: : a a a C. ab 2 d a b a b a a aial a a} a a a Ae off | off | a | a a a e Vi=2¥ 
Stop circuit operating voltage Vstop — wt 2 Pew | Sete fe. V7 
a a ae c L a d a b a b a a} a | a | a a a a [ a it G | off | off a) a a sam! ! Vie1V 7 7 | 
| | | | off | off | | | V3$0.5V 
Input offset voltage of pin 4 Voffset 4 : 3 at i © : | : e ‘ 7 é : E : =4 | é : ae We mI Pt eliss 2 = ee : V3 
a a a b Ch a a b b a a a a a a a a a | al! oc | off | off | a | a a a |e | V324V 
—+ 4 —__ a a St ~ + = }- | —— + + —_ 
ai | | | | 
Offset voltage between pins Voffset a a a d e | d el 2 b a a aja a a a a a | a G OH |. -Off a a a a e V5 | 
| 6 and 8 6 — 8 | | 
—> aa oa q canen a) rane | ase aS edn ee ae eeenirn aes ciaesa - 
Offset voltage between pins Voffset a a a eC a | a d d Cc a a a a a | = a a a a c | off | off | a a a a | e | Measure Vec=Vstb=5.6V | V6 
8 and 9 8 — 9 | | | | | | and Vee—Vetb=7.2V, | | 
| | | | respectively. | = 
~ Sc aca 
ffset voltage between pins | Voffset a C a Cc a d a b a d |; b Cc C a a b b b b b off | off a | a a a e Value of Vo when Vi1 | Vo, Vi | 
12 and 14 12 — 14 | L becomes Hi from Lo | 
——+ SEE + - + — 4 [— a | 4 oe | e - —— —- 
Offset voltage between pins Voffset a C a C a d a b a d bf. C a a b b b b b | off | off | a a | a a e | Value of Va when Vio | Va, Vio 
13 and 14 13 — 14 | | | | | | becomes Hi from Lo 
+ —+—~ $j} : — aa - t 
Outflowing current of pin 11 is 71 a a a c a d a b b | a c a ia a a a a a a Cc FO | of a | ala a |e | A2 
ae . a C a c a d a b a d | b a lala a b b b b b | off | off a a +a ft @ |e Both Vio and V11 are Hi | 
Inverse circuit operating voltage VREV ee ee eee ee es eee oe See | | iz Vio, Vii 
a c a c a d a b a oi tas a a b | a | b b b b b jot} off Poa a aj aij}e Both Vio and V11 are Lo | 
t $< + - ———_————— + ——_}- + — ——+t L 4 = | | _ = ——t+ 
a maximum output bias current IBa (MAX) a C a Cc a d a b al aila a a al b a a a a b off | -ofh | @ ¢ 4 | a a | e A3 
KKK + 4 —L t- -} —- a = <=} — | 
; b maximum output bias current | {Bb (max) a fe a cs a d a b aa a b | b a b asa a a |} b off | off | a | ala a e A3 
—- - —+ —- — + + — - 4 
Pin 17 upper side output saturation | Vsat(u) 17 a eC a Cc a d a b a a a b b a a ¢ Cc Cc c b off | off | a a | a a a Vi2 
voltage | | | 
Pin 17 lower side output saturation | Vsat(d) 17 a c a Cc a d a b a aja a aj} a a ¢ Cc Cy a b off | off | b b | G Lb a Vi2 
voltage | | | | | | | 
ee ee Slaves, al | ae ee a Eneees nee em ee See L : 
199 = a 
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a ee 
State of switch Test 
Item Symbol ~ — i. som irae or i 
| Hse ee Noes oa a a eS ESF: | 585 -SO STO Sh ret 2 4 S1.3:/ Std. (S16 Sie S17 S18 |S19: (S20. (S21°1S21 S22 '|S22° (S24 (S25 S26 (S27 pom 
= | alae “ail “| ae ae ae el — 7 ial a i eo ee eee | 
Pin 18 upper side output saturation | Vsat(u) 18 a C a c | a nae a b a a a a ea ee a Cc Cc Cc EG b off | off | off b b b b b Vi2 
voltage | | 
r ae 7 el 
Pin 18 lower side output saturation | Vsat(d) 18 a C a Cc a d a b a aj a b b a a Cc C Cc ¢ b off | off | off a a a a b Vi2 
voltage | | 
Pin 19 upper side output saturation | Vsat(u) 19 a Co i a | GC a d a b a a a b b a a ec C Cc S b off | off | off a a a a Cc Vi2 
voltage 
Pin 19 lower side output saturation | Vsat(d) 19 a é a | c a d a b a a a |i a a a a Cc Cc Cc C b off | off | off b b b b Cc Vi2 
voltage 
hae eS be 
Pin 20 upper side output saturation | Vsat(u) 20 a | C a C a d a b a a a a a a a Cc C c C b off | off | off b b b b d Vi2 
voltage | 
— —— - t Poe i i ae “ee elge le 
Pin 20 lower side output saturation | Vsat(d) 20 a Cc a C a | d a b a a a bo Fb a a Cc G Cc c b off | off | off | a a a a d Vi2 
| voltage | . 
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Test Circuit 









) @ 
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‘e a Oa © Oa 
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‘re, 
eae eee, 
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Fig. 3-1 


lim 
4 20M, ay e S1 ON and S2 OFF: The first phase 
limiter current (1) 
S2 ‘ Ws) FF e S1 ON and S2 ON: The second phase 
2 


ae Si limiter current (1) 





diit 


e S1 OFF and S2 OFF: The first phase 


FIN: Be 
fe 6| Ki 4] [3] Med! limiter current (2) 


e S1 OFF and S2 ON: The second phase 
limiter current (2) 


CX10040/C X 10060 


12V 


TERE LET IEE 
+ J | thr 
sada ea ~oiVv 


na 20V 





0.022 





Fig. 3-2 
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ILo 

Measure the leakage current between 
individual pins and GND. 
Regarding the applying voltage, apply a 
voltage corresponding to the breakdown 
voltage of individual pins. 

For example, apply 1V to pin 16. 


















Top 
2.6V 3.0V 
e Apply a sine wave of 300 Hz and 
input 40 mVp-p to pin 4. 
e Measure the time difference between 
the leading edge of waveform of pin 5 
and that of pin 6. 
+ 
sacs 
per 
Fig. 3-4 ‘ 
Fout 
aes 28V « S1 ON and $2 ON: Four(1) and Four(3) 
(Vv) PAS 3.0V 2.6V e S1 ON and S2 OFF: Fout(2) 
e S1 OFF and S2 OFF: Fout(4) and 
75 75 ; . ie ik Fout(6) 
a uF y Sst ssh No © S1 OFF and $2 ON: Fou7(5) 
eo] 9] fre] for] fre] CY LTS Ds ded fos fret fae 
CX10040/CX 10060 
L_| ei 
od ETS eo ey Lain Led (JET Eel ie 
12V . 1.3V 
S1 O-1.5V 





225 O.1y -O1V 0.02eu ae 2.0V 
- = 





Fig. 3-5 





— 204 — 


CX10040/C X10060 


Klo 


12V 
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oe 





2.6V3.0V 
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Fel ol el lel [EE] ED fee elf 


CX10040/CX 10060 





Ted] Calle! Lee | Lett J Lele JLet la] be 





Ip(1), Ie(2), Kle 


12V 
+ 


-O.1V ae 2.0V1LIV 
rede 
Fig. 3-6 
2.8V3.0V 2.6V 
© O 


(A) s3\_ \s2 
eof Pol fre] rt Pe] YY YT bes dd Ps) Pe] Pd 


CX10040/CX 10060 








| WEG TRTETCTETE 


0.022y 
aO1V is a 2.0V 


ee 0.033 


Fig. 3-7 
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S1 ON and S2 OFF: Absorbing 
currents of pins 17 and 19 

S1 OFF and S2 OFF: Measure current 
ratios among these 4 = absorbing 
currents of pins 18 to 20— 

S1 OFF and S2 ON: Outflowing 
currents of pins 17 and 19 

S1 ON and S2 ON: Measure current 
ratios among these 4 outflowing 
currents of pins 18 to 20 


S1 ON: I8(1) and S2 OFF: Ia(2) 
Measure the current under the following 
4 conditions and obtain their current 
ratios: 

S2 ON and S3 ON 

S2 ON and S3 OFF 

S2 OFF and S3 ON 

o2 OFF-and S3.-QFF 








CX10040/C X10060 
lout(1), (2), Klout, Vosat(u), (d), IRout, Klrout, AV® e Oo 
ON OFF 
3.0V 26V 


O 2,.8V O) °s1 


1K 1K 
LLB Cr eR Les] fs} fo fe] fs] 


CX10040/CX 10060 





1.3V 
S| O—+ 1.5V 


12V 


pel 
ai me -O1v 


BIBIAIAIG a eT Ted Tet 
O 
0,022y 2.0V 


0.033 u 





Fig.3-8 


. Measuring of lout, Klout and Vosat can be carried out when the currents flow in the directions of from pin to 
pin and from pin to pin 7) under the conditions that S2, S3 and S5 are all switched ON. (Current 
lout(1) flows when $1 Is switched ON and CUrrent lout(2) flows when S1 is OFF.) 

. Measuring of the individual items can be carried out when the currents flow in the directions of from pin to 
pin , and from pin 42 to pin under the conditions that S2 is switched ON, S3 is OFF, and S5 is ON. 
. Measuring of the individual items can be carried out when the currents flow in the directions of from pin to 
pin , and from pin to pin G7) under the conditions that S2 is switched OFF, and both S3 and S5 are 
ON. 

. Measuring of the individual items can be carried out when the currents flow in the directions of from pin to 
pin _ and from pin a?) to pin under the conditions that both S2 and S3 are swithced OFF and S5 is ON. 
. Measuring of the individual items when the current flowing directions are inversed with S5 switched OFF. 


; lour 20) -» 9, lout 09 >» 3 —_ Potential of pin 20 = Potential of pin 19 


(eae a @), lout @ A — Potential of pin 18 = Potential of pin 17 











The current flowing directions of mid and = become negative values in the above 
equation; therefore, when inversing them by multiplying (—1), the above eq. is also applied. 

e« Output saturation voltages between pins (upper side) are the potential difference between Vcc and pin G7 
and Vcc and pin 

e Output saturation voltages between pins (lower side) are the potential differences between pins a7?) to 


and pin 
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Description of Operation 

The CX10040/CX10060 are ICs which is comprised of a servo system which controls rotation of the motor with F/V 
converting and sample and hold circuits, and a drive system which drives the motor by a signal from the servo system. 
These two systems are incorporated within one chip as a F servo motor driving system. 

FG output of the motor is amplified and waveform shaped by the FG amplifier, and it generates discharge pulse and 
sampling pulse by passing through the discharge and sampling pulse generating circuit. The holding voltage of the 
sample and hold capacitor is determined by these discharge pulse and sampling pulse. 

This holding voltage becomes input voltage of the control amplifier of the final stage of the servo system, and the 
signal amplified by the control amplifier goes into the instruction current generating circuit and it controls the output of 
the hole amplifier to have the rotation of the motor become constant. 

In addition, the driving system performes the following operations. The motor phase selecting signal from the hall 
devise is amplified by the hall amplifier. Since the previously mentioned signal current has been applied to the hall 
amplifier, the driving current to the final stage of the driving circuit is increased or decreased in accordance with the 
signal current. 

In the final stage of the driving circuit, the output of the hall amplifier is current amplified to rotate the motor. 


Waveforms of individual sections in the servo system 








Clock time limit setting pin waveform (Tcl) 


raat aa Sampling value 


Reference time limit setting pin waveform (Tref) 


Sampling pulse (SP) 


Discharge pulse (DP) 


~a—- | Ousec 


Fig. 4 
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The waveforms in individual circuits in a steady state are as shown in Fig. 5. If the number of rotations of the motor 
is increased, the FG frequency Is increased. The frequency of Tcl waveform becomes increased in accordance with the 
increase of FG waveform. As a result, the repetition time of the SP and DP waveforms become smaller. Since the Tref 
waveform has a large time constant, the sampling value shown in Fig. 4 decreases its amount in accordance with the 
amount which has been reduced in the repetition time. When the holding voltage becomes low, the output of the 
controlling amplifier in the final stage also becomes low, and this tends to affect to reduce the signal current of the 
instruction current generating circuit to become lower than the initial state. 
Accordingly, it causes to attenuate the number of rotations of the motor. Inversely, when the number of rotations of the 
motor is reduced, the output of the controlling amplifier becomes high to increase the number of rotations of the 
motor. As described above, the CX10040/CX10060 are disigned to maintain the rotation speed of their motor 
constantly by detecting the number of rotations of the motor with the FG, and to control the output of the hole 
amplifier by output of the controlling amplifier, that is a feedback loop. : 

The controlling of normal rotation and inverse rotation of the motor is carried out by switching the positive input 

— and negative input — of the hall amplifier. However, an electronic switchover circuit is incorporated within the 
CX10040/CX10060, and enabling control by potential switchover with their external pins. 
In addition, switchover of the start and stop is carried out by dropping the output of the controlling amplifier of the final 
stage of servo system to Lo level, and thereby making the current to turn off of the instruction current generating 
circuit. As for the switchover, normal rotation and starting of the motor can be carried out by connecting the external 
pins of both circuits to the constant voltage output pin( 5.6V), and inverse rotation and stopping of the motor can be 
carried out by dropping the potential lower than 2V. 


Waveforms of individual pins and timing of sampling and discharge pulses 


FG 


Tel 





Tref 





Hold waveform 





Fig. 5 
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OTM Motor Servo Control 


Description 


The CX20123 is a bipolar IC designed to be an 
OTM brushless motor servo amplifier for tape- 
recorders or turntables. It is most suitable for 
super-low voltage tape recorders such as the 
Walkman series. : 


OTM: One Sensor Two Phase Motor 


20 pin MFP 





Features 

e Operational using a super-low voltage of. the 
minimum O.9V. 

e Stable operation with a built-in differential FG. 

e Control terminal for power ON/OFF is provided. 


Structure 
Bipolar silicon monolithic IC. 


Absolute Maximum Ratings (Ta = 25°C) 


© Supply voltage Vcc 4.5 V 
e Operating temperature Topr —20to +75 °C 
e Storage temperature Tstg —55to +150 °C 


@ Allowable power PD 660 mW 
dissipation 





Recommended Operating Condition 


e Supply voltage Vcc 0.9 to 4.2 V ey 
Block Diagram and Pin Configuration | 


Stabilized 
Vcc Drive Drive FG2 FG1 Hysteresis Holeele- Hole ele- power supply Sawtooth wave 
output 2 output1 input (+) input (+) ment (—) ment (+) output time constant 
@—(8\—() 7) —©—_®)_(@ 8 _@—fi 













Stabilized 
power supply 
circuit 


generator 
circuit 







Speed compari- 
son reference 
voltage / 
Speed 
comparison 
{ _ COMP 





O—@).—O—@—©) O—9—6 


GND FG Speed Power Drive Buffer I-V |-V Pulse 
input (—) comparison ON/OFF input output output input input output 
reference 
voltage 
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Pin Description 
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No. bs Reference DC 
Name Description voltage (V) 
1 GND Ground O 
Gives a reference voltage for FG input. The ground voltage is 
= supposed to be the reference but a divided voltage from the : 
2 FG input (—) stabilized power supply is added because of voltage generation 10m 
from printed circuit board handling, etc. 
0.566 times stabilized power supply voltage is generated 
3 Speed comparison for use as the speed comparison reference voltage. The speed 0.38 
reference voltage can be increased by about 10% with an external resistor of about my a 
100k. 
The IC ON/OFF operation is controlled only with the primary 
= power supply VCc. It can be used for dubbing or switching 
* Power ON/OFI radio/tape recorder in the power supply ON/OFF. 15 
OFF: GND or OPEN. ON: Vcc 
ee Common input for both phases A and B. 
2 Piverinput Input impedance > 100 kQ Ve 
6. Buffer output Output terminal of a DC amplifier with a gain of about 24 dB. 1.2 
| —- V conversion amp output with an external LPF for 
: I-V output converting a pulse duty with speed information to a DC voltage. 0.3 
8 I-V input The above I-V converted amplification is input in current pulse. 0.66 
; . V — | conversion amp input for converting the voltage pulse to 
: MeVInpUt a current pulse. 0.66 
10 Pulse output Ba signal with its width incorporating speed information is 0 
Sanden anaes Terminal generating a sawtooth wave by an FG signal with an 
11 ou external CR time constant; it is charged from the stabilized 0.66 
time constant 
power supply. . 
Stabilized Stabilized DC voltage output terminal designed to withstand a 
AZ 5 ¢ tas primary power supply change. It is used as the internal reference 0.66 
BRR eORIRS voltage as well as for driving the hole element. 
a Hole element (+) input terminal for position detection. 
13 Hole element input (+) Input impedance > 50 kO 0.3 
Hole element (—) input terminal for position detection. 
14 Hole element input (—) Input impedance > 50 kO 0.3 
| ; Output terminal for giving a hysteresis to the position detection 
15 Hysteresis comparator. It is connected to Pin 14 via a resistor. 0 
; Comparator input to retrieve speed information with a coil 
16 FG1 input (+) counter electromotive force voltage. 0 
17 FG2 input (+) In addition to the above, one more phase comparator is input. 
18 Drive output 1 A phase driver output terminal for 2-phase motor driving. 
19 Drive output 2 B-phase predriver output terminal 1.2 
Primary power supply terminal. Connectable to various 
equipment with one or two manganese batteries. 
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Timing Chart 
(1) Hole element output {~ 
(13 to 14 ) 


(2) FG2IN - GND 


17 


(3) FG. IN 
16 





GND 


(4) AND of 














| 

| 

+ 

| 

| 

(5) Sawtooth wave | 5 = Pin 3 

" | ) ) voltage 
10 


0.6V DC 





—— GND 


(8) OUTPUT 1 — 0.6V 
ie ee oe eee 


—— GND 


(9} OUTPUT 2 0.6V 
| 
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Description of Operation 


The speed signal is detected with zero cross at the FG amp from the coil counter electromotive force, 
and amplified; its waveform is then rectified before both its phases are processed through AND logic and 
transmitted to the sawtooth generating circuit. The FG amp (Timing Chart Figs. 2, 3 and 4) is a comparator 
to compare the Pin 2 voltage with inputs of Pins 16 and 17. Therefore, unless a proper offset is given to 
Pin 2 in activation, the comparator is not inverted and only ‘‘High” is output from the AND gate and there- 
by neither a sawtooth wave is generated and nor is the motor activated. To prevent this possibility, a bias 
of about 10 mV is required for Pin 2 as shown in the application example. 

The sawtooth wave is generated by repeatedly discharging the external capacitor discharge pulse 
(Timing Chart Fig. 4) of Pin 11 and charging with a time constant by using a resistor connected to the sta- 
bilizing power supply output Pin 12. The Pin 11 time constant is set to about 80% of the cycle of the dis- 
charging pulse (Timing Chart 4, 5). 


Then, a pulse which becomes “high” when the saw- 
tooth wave voltage is higher than Pin 3 voltage is 
generated. As Pin 10 is an open collector output, the 

I above pulse is input to the transistor base to generate 
a wave form as shown in the Timing Chart Fig. 6. The 

equivalent circuit is shown in Fig. (a). 
Veer ) Pin 9 is connected to Pin 10 via two resistors and a 
capacitor as shown in Fig. (a). These external compo- 
9 nents of resistors and a capacitor constitute an LPF in 
which R1 and C1 determine a time constant in charging 
and R2 and C1 in discharging. The Pin 9 voltage is 
compared with the Pin 12 VREF, and current | is output 
when Pin 9 voltage is lower. By increasing R1, the dis- 
charging becomes slower and vice versa; also, the cur- 
rent amount can be increased by lowering the Pin 9 
voltage, thus increasing the V-I conversion gain and 
vice versa. However, because the R1 and R2 values 
determine the current, both resistors must be over 10 
kQ so that the current remains within the allowable 
value in the IC transistor. And the time constant value 
must be sufficiently larger than the Pin 10 pulse cycle, 
otherwise the smoothing effect is affected. Then, the 


External 





Figure (a) time constant will have to be determined by the cut 
where R1,R2 > 10k0 and try method in connection with the !-V conversion 
gain. 


Next, I-V conversion will be described. A resistor and capacitor are connected in parallel between Pin 8 
and Pin 7 to form an LPF. With a larger resistor value, the gain increases. A capacitor of about 0.015 uF 
is connected to Pin 7 to eliminate oscillation. Pin 6 is a buffer output after the I-V conversion and input to 
the drive amp. Pins 5 and 6 are connected with an LPF for which C and R do not influence the gain value. 

Pins 13 and 14 are inputs for the hole element amp. When Pin 13 input is higher than that of. Pin 14 
drive amp A is switched off; otherwise drive amp B is switched off. A resistor is connected across Pin 14 
and Pin 15 so that the drive amp switching may have a hysteresis. As Pin 15 is an open collector output, 
the Pin 14 voltage is lowered when the Pin 13 voltage is higher than that of Pin 14. Therefore, its larger 
resistor makes the hysteresis smaller. However, the resistor must be over 10 k{Q) as a resistor which is too 
small makes the hole element input harder to invert. 

With the above operation, the A phase and B phase 180° are supplied to Pins 18 and 19 to switch 
ON/OFF the external drive circuit which drives the motor. 
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OTM Motor (One Sensor Two Phase Motor) 
The OTM motor principle is in Fig. A. When the rotor is rotated, the counter electromotive force is 
generated in the coil as shown in Fig. B. 


Coil B Magnet (Rotor) 
(Stator) 






Coil A 
(Stator) A phase B phase 





Hole element output 


No magnet One rotation 


Fig. A Fig. B 


The magnetized section angle of the N and S poles is denoted in the following equation. The coil open- 
ing angle is the same. 


360 


2 
7, x 3 = xo (n is the number of poles: n = 2, 4, 6 =~) 


Therefore, when n = 2 (Fig. A), the magnetized section angle is 120°. 
When n = 4 and n = 6, the magnetized angle will be as shown in Fig. C. 





Fig. C 
The sensor position must be as per Fig. B in terms of as the hole element output. The OTM motor, 
however, has sections of no magnetization as described above and generates portions where no hole ele- 
ment is output. Therefore, a magnetization technique is needed for the hole element detection. An example 
is shown in Fig. D. 


When the hole element is positioned at the outermost 
circumference as shown in Fig. D, it is tantamount to 
having only two poles of N and S. Furthermore, the 
counter electromotive force generated in the coil cre- 
ates an effect similar to no magnetization. 
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Speed Drift Temperature Characteristics V1 Temperature Characteristics 





























Speed drift (%) 





600 




















V1 ~ Stabilizing power supply output (mV) 


















































Ta — Ambient temperature (°C) Ta — Ambient temperature (°C) 
Motor Speed Power Supply Voltage V1 vs. Power Supply Voltage 
Characteristics Characteristics (Ta = 25°C) 





























Motor speed drift (%) 
























































OS 120. Uk “a2. 1S Tee TB A A TS, 42 
Oro 0! a “ae a IB: - 1G 8 


Vcc (V) 





SLI 


a 





4) Radio 



























































Type Function Page 
CX-857 AM Stereo Decoder 223 
CX20029 FM/AM Stereo Radio 234 
Oo eaeor FM/AM Radio Circuit 240 
CX20111 FM/AM Radio 247 
CX20177 AM Stereo Radio 261 
CXA1015M AM Radio 281 
CXA1017M AM Stereo Radio 289 
CXA1019M/P FM/AM Radio 308 
CXA1030P FM/AM. Tuner 318 
CXA1031M FM/AM Radio 332 
CXA1032M AM Radio 342 
CXA1033P AM Radio 351 
CXA1111P FM/AM Radio (P) 362 
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AM Stereo Decoder 








Description 
The CX-857 is an IC designed for PLL (Phase 
Locked Loop) synchronous detection, with the fol- 
lowing functions especially required for AM stereo 
demodulation. 
® Envelope detector or PLL sync AM detector 
® PLL orthogonal sync detector 
® Division-type inverse modulator 
® Muting circuit 
@ PM (Phase Modulation) detection 
@ OP AMP circuit 





Features 

® A wide range of operating power supply voltage | 
(Vcc = 1.9 to 12V) | 

® Compatible with all AM stereo systems (Motoro- 
la, Kahn/Hezeltine, Magnavox and Harris). 

® A wide capture range due to the adaption of 
PLL system with variable capture range. 


Structure 
Bipolar silicon monolithic IC 





Absolute Maximum Ratings (Ta = 25°C) 


® Supply voltage Vcc 1 V 
® Operating temperature Topr —10 to +70 °C 
® Storage temperature Tstg —50 to +125 °C 
® Allowable power PD 670 mW 
dissipation lol1 &10mA 


lole 2—~10mA 


Recommended Operating Condition 


® Supply voltage Vcc 1.9 to 12 V 


Package Outline 


Unit: mm 
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Pin Description 





No. Symbol Voltage (V) Equivalent Circuit Description 














Vee ss= 


Reg 
A 
1 IF IN 2.95 Input pin for IF signal 


47k 
a 
A 
A 
A 
m 








"Tr 








Vcc -~— 


2 INV MOD IN 0.1 


_ 


Input pin for divider 














3 LOCK DET LPF 0.15 (3) T f ; ot LPF for PLL lock detection 


4 LED 1 10.4 ; ‘ 


pops 


Reg 
5 LED 2 0 oH 
Reg dy 














LED activating circuit for PLL lock display 











MUTE drive pin 





ae Sener eee 


x3 
if 
24k 
AA an 7 





Switchable between sync detection 
6 Output selector 2.2 : 3 24k when connected to GND and envelope 


Y detection when open 


@) 





























7 Sub ch OUT 2.5 
L—R orL+R is output each 
G3) LS 
8 Main ch OUT 2.8 
9 GND 0 GND 
10 NC — 
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CX-857 
No. Symbol Voltage Equivalent Circuit Description 
--— Vcc Reg 
A 
11 VCO 3.0 (1) t IE f- Oscillation coil for 3.6MHz is connected. 
A 
TIT 
12 NC _ 
13 PLL LPF 2.3 LPF for PLL Vco is connected. 
14 REG OUT 3.0 Regulator pin 
Vcc -+ r Reg 
15 PM OUT 1.9 (5) i ue PM (Phase Modulator) output pin 
rh 3 47k 
TTT 
Vec—-+>— 
16 OP IN 19 (s) > OP AMP input pin 
4 NI : 
77 
Vce=r 
17 OP OUT 133 (7) i : OP AMP output pin 
Se 
r 
al 
43k 
Wem ces Vcc 
A 15k 
18 LIMITER NF 2.8 ) A : 
15k ee : 
m7 Limiter AMP input pin and NF pin 
— Vcc 
20 LIMITER IF IN 2.8 r’ 
A 
Tm 
19 Vcc 12.0 Power supply 
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Phase Locking Loop (PLL) Equivalent Circuit 





*PLL factor 


The diagram shown above may be interpreted as a PLL equivalent circuit of the CX-857. Here, the natural 
angle frequency WN and damping factor 6 are 


wn = /NKiKeR sap [MGT 
yoT2 2 0 


where VCO sensitivity K2 is related to IF frequency (fIF), coil tap ratio (N) and parallel capacitance (C) and 
the following is defined. 





Ko= Ko2-gv 


where VCO factor gv is shown as 


gv = JN x 10-18 
n2c 


The lock range (Af) is shown (using gv) as 
Af=4.5 X gv X 108 [Hz] 


and C and N can be determined from the required Af 
Each factor can be combined to define the PLL factor Ko as 


_ NK: Koe 
- Yo 


Ko 





and this factor has its own IC property value. 
When WN and 64 are shown in Ko, 


_  /Kogyv wae 
WN= / a b= 5 [| Ko gv Co 





Ps) 





where 


fiF 
= xX 10715 Ko = 0.13 (Typ.) 
Ov nee yp 





fiF : IF frequency (Hz) N: coiltap ratio 2 1 
C  : VCO tank parallel capacitance (F) 

Co : LPF Capacitance (F) 

R _: LPF resistor (Q) 
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Application Circuit 


Vec IF IN 
OC 


43k 3.6MHz 
0.01) S OSC Coll 
0.01) * 


| O.O1p 0.68 


(29-(8) 8) is {8-2 


1k 
CX-857 
O-O-OO-O-O-O-O-O-O-in 
1k 
oc — 
| pory O47 | _| 3300p 
0.47y/, 
Pr 0.47 eas 
CA) 4.7k 
| | ah 3300p 101 


Sub ch Main ch 
OUT OUT 
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Output level crosstalk (dBV) 
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Output level crosstalk, distortion Output, distortion, crosstalk and 
factor and Temperature characteristics supply voltage characteristics 
— 20 RE eS al REE a ee x 
| | | Output | 
+ + L f= ee MO0dee input —-+—— r | ome r 
| 1kHz, 50% modulation io | | f = 450kHz, Input 100dBu _|_ 
leas Veo = 12V 2 oie ar i [TT tHe, 50% = 
Envelope output level S 7 | ae 7 re i t ; + 
7 + + + mM 40 | \_ Lo | Le eee ; . e* ENV “ 
aS o—4 Main s 
30 t ——F | Ss y 1 spe ap x—x SUB-P—P IS 5 
f+ L } {|| oS eae 7 8 
| .S) “a x 4 Qu 
© © t f T t on — 
40 | —+—_—} : a rs} yo Cross talk | 5 
5 = ~60 + 7 — a SRM? en “1.06 
2 oO | 
= . Nemo 0 — > —_ | e) 
| o. | | | D 
* i @ 5 -0+—+—h—+—_++—+ t Oo 
| = 1 t Pee eae Rhee <E Glace 0.5 
‘e) \\ Distortion factor 
60} +1 — S$ cross EES —— SESS ET 
T ee 
| Distortion (Envelope) 0 
oe : i " se Vcc-Supply voltage (V) 
Ta-Ambient temperature (°C) 
Supply current, reference voltage, lock range Current, reference voltage and supply 
and PLL factor temperature characteristics voltage characteristics 
Vrf Lock Ko ap | 1 
f = 450kHz, Input 100dBu (VW) frequency | |~ | 
non-modulation ¢ sie Si ses he ad | Hen 
| Veco = 12V ge) | | ] TY] 
3.0 0.2 10 | 
Lock upper limit 
450 
qt i 
E 2 
2.0 0.1 © > 
445 
Vcc-Supply voltage (V) Vcc-Supply voltage (V) 
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Divider characteristics (1) 




























Division error (dB) 











Output crosstalk level (dBV) 






































































































































| 
eae 1 
f = 450kHz 
~10/-—_+_ RFin = 100dBu 
fm = 1kHz 
Vcc = 12V 
| Division error OdB = — 22dBV ra) 
5 
20 = 
e) 
= I Q 
| 
Y) 
30 t if + 
tection __if 
40 
20 40 60 80 100 
Modulation factor (%) 
Output, distortion, cross talk and supply 
voltage characteristics (low voltage mode) 
Distortion 
va factor 
Output 
20 
10 
a | Output 
[}—- Vos-Voe + J | level 
oe L difference 
Vom-Voe —_ 4B) 
Ped 
50 x 5 "2 
+1 aa 
nvelope vis. 
“ Cross talk | * 0 output 
e—e Envelope ~— | = 
Distortion factor came | 
0 
2.0 3.0 4.0 





Vec-Supply voltage (V) 
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Divider characteristics (2) 
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20 { 
—_ 4 4 _t iz 
| 
30 f—- 
i | im 
Jf + f = 450kHz 
| | | RFin = 100dBu 
40 _| fm = 1kHz 50% modulation 
Vec = 12V 
A Division error OdB = — 22dBV 
— 28 —29 ~ 30 -3)1 — 32 — 33 


Divider input [Pin 2 input] (dBV) 


Sub channel frequency response 


















































Sub output level (dB) 
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Modulation frequency (Hz) 


CX-857 


Pp-Allowable power dissipation (mW) 


Derating curve 
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“120 


Ta-Ambient temperature (°C) 


Output crosstalk level (dBV) 
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f = 450kHz 


Veco = 12V 
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Circuit current, lock range, PLL factor 
and supply voltage characteristics 
(constant voltage mode) 





Lock 









| Lock lower limit frequency 

















IF I/O characteristics 


fm = 1kHz 50% modulation 














Lock upper limit frequency 
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FM/AM Stereo Radio 


Description Package Outline Unit: mm 

CX20029 is a high-performance one-chip 
bipolar IC specially designed for AM/FM stereo 
radios with an FM/AM front end, FM/AM IF 
AMP, FM/AM detection output, and FM stereo 
demodulator output. 


48 pin QIP 











Features 
e Low Current consumption. 
(In FM mode Ib=11.0 mA, in AM mode 
Ip>=8.5 mA, Vcc=6.0V) 
e LED drive circuit for tuning. 
¢ LED drive circuit for stereo indicator. MMIAIIMIBIMIRIRIMIAI 
¢ Muting circuit. ath saoeai| 
« Muting circuit for the FM band. 7 7 | 


2.4 MAX, 


e Minimum external parts needed. 
QIP-48P-L.021 


Absolute Maximum Ratings (Ta=25 C) 





13.2 MIN 




















« Supply voltage Vice 10 V 
- Operating temperature Topr —15 to +60 =e 
- Storage temperature Tstg =00 “to “F125 "e 
« Junction temperature Tjmax 125 a 
e Allowable power dissipation Pp 833 mW 


(Aja=120°C/W) 


Recommended Operating Cendition 


e Supply voltage Vcc 2 to 9 V 
Block Diagram 
AM FM FM AM ag FM MUTE LPF 
IN RF REG osc AFC osc NC Constant DISCRI NC CONT. (VCO. ADJ) 





OF fee 


















BAND 4 


P 
maa! (40) DEORE Amp no (21) PILOT DET LPF 
/ST 
- I (22) SELECT (22) PILOT DET LPF 
“© 7s 


os a 
E, AM AFC AFC OE MPX Ripple MUTE nee) LCH ACH SEP 
te /AGC /AGC OUT IN FILTER BAND OouT OUT CONT. 
out CONT 
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Electrical Characteristics (1) 








Output Waveform and 


Sym- Switch Condition Bias Condition Test Beseuation ot ie Typ tae 


bol si] $2|$3/s4/s5|S6 [S7 S8 ‘sg |sio Ving (Vina | Ving | Vind | VINS Test Method 
































Circuit | B |OFFION | ON lOFF OFFIOFF |OFF |OFF |OFF OFF Ip During AM no signal \V4~Vq input 

Current (1) | | | | shorted 

Circuit IDa |A|BIBIA |B |OFFION| ON |OFFIOFF | | | Ip During FM no signai 7.2 11.07 149 mA 
Current (2) | | ‘i 
eet tt 






| 


VOC Oscillator} Ve |A|B |B |A|B8 ON |ON| ON |OFFION No signal 


Level | | | 76kHz sine wave CW 
| | | | 
| | | 
| | | 
| 
| 


MPX VCO f aF2 |A|BIBIA/B | | 









































| |B |ON |ON|ON [ON |ON ao ae Ve ___ [No signal. —110 fe) +110 Hz 
deviation | | f | | | '76kHz sine wave CW (output level : 
| , Ff fo fo i | 
| Ee oe ee VY | ,_Same as for VCO) 
; | | | | ; 
Separation SEP |A|/B|8/A_B JON |ON| ON JON JOFF |ON Vp’ Vo’ |Vins=—10dBs (MONO conversion) | 39 70 _ dB 
| | | | 





| 
| f=1kHz. Input STEREO Lor R 
| » channel only and measure separation 


| ' | | 


































































































MPX S/N VD4 |A/B/B/A{|B |ON |ON|ON [ON [ON | | | | | (OFF | Vp’ Vp’ Vins: no signal. Noise is output in 87.5 79 dBs 
| | Lt | | | | | MONO moae. 
VO5 |A/B|B|A(B JON jON|]ON ION JON | | | 4 | i|ON | Vp’ Vp’ |Noise is output in STEREO mode oni - —87.5| —-79 dBs 
| E bash | bs | | —_ es with PILOT signal of Ving: 19kKHz 
MPX GAIN | GV5_/A/8 1B /A/B [ON ONION |OFFION | bu bode | Vp! Vp! |Ving=—10dBs MONO 1kHz -20 ) -05| +1.5 dB 
| _— } | | | | | | | | Vp Vp". 
| {| || | | | i ! | | 4 D YD: 1kHz sine wave 
| ' | | Le | | 
| | a i | | | | | 
Channel GV6 iA B!B/A|B JON |ON| ON |OFFION | | | Vp’ Vo’ |Vinsg =—10dBs MONO 1kHz —1.5 0 +1.5 dB 
Balance | | | | | | | | ' Output level ratio: Leh to Reh 
ee So ra ea a Vp' Vp’: 1kHz sine wave 
{ | a | ! 
! aaa ae Rana a Sn en Lt — = a 
{ | | | | 
MPX Distor- | THO3|4/8/8/)A|/B ON |ON| ON |OFSON | | | Vp, Vor Vins =—10d8s MONO 1kHz 
| | 








| { 

tion Factor | | | | | -_ | | Leh, Reh: 
| Pt | | 
| { 




















































































































































































































| | | Vo, Vp 1kKHz sine wave 
| | eel ee | ! | H | i 4 as 
[tt J+} + —+— t—+- a eka GE 25R == ——S 
THD4/A;B/B/A|B [ON JON | ON [ON ION | bop 4 | ; yt | Vp' Vo: [Ving =—10dBs (MONO conversion) - 0.015} 0.11 % 
' i | H ; 1 H t | | | | 
| | | | | STEREO 1kHz ich, Reh: 
| T | “] l | oe oka a 7 | Vo’ Vor: 1kHz sine wave 
| | | H | : | : 
| { | | | | | 
FM MUTE Al /A|B|BJA!8 JON ION|ON (ON Jon | PHT td | | Vp’ Vor |Ving=—10d8s MONO input 1kHz 16 23 30 dB 
| | ; | ee | | | | ATT Leh, Rech: Vipy3=no signal 
ry a Pee ae ete = 9 ONIOEP Vint Vieur akHz sing 
| L | | | | wave x 
ee he ene SNR (Sea SEE En EEE GE + ai 
Attenuation AZ jA/B|B|}A/B (ON |ON| OFFIOFFION | t i | | | Vo‘ Vor (Ving =—10dBs MONO 1kHz ty -79 ) ~71 dBs 
during muting | | a | Output level of Lch, Reh: Vo’ Vp: 
Se 2 ee {| ao ee! ; 
i | | | r | | | | 4 | 1kHz sine wave 
j | | | 
[pene Ces Fe Se Geer ey a | L 
Noise during | VD6 'A|B1B/A/B ION iON) ON iON (ON | | ; | | | !OFF | Vp'Vp- No signal. DC voitage difference be- | —66 9) ~66 mV 
muting tb 4 he | } | | tween terminal 26 and 27 for Lch 
I | | { | is st — } 
Saal epee 4 ii | and Rech 
eek reer ed | sr OR rs me al oa 
STEREO Indi- | Ig |A}8 |B IAIB JON (ON! ON ION [ON | | ON Is 'ViNS5S =—10dBs STEREO 1kHz 1.8 3.0 44 mA 
cator Output | | | | ie ae | i (MONO conversion) 
Ss as eae oneal nn ane SEO SE (SRE ES SR DR Se = 
| } | | | 
| ; | 
eee eee vam ae Oe ope eee Pe Orn Wen Eee at 
STEREO/ VM1 j|AIBIBIA | B JON [ON | ON JON JON | | | Is MONO — STEREO (when Is is ON) —42 —-38 —35 dBs 
MONO Select ; | | | | | Vins PILOT signai (f=19kHz) only 
| bevel ft Tt ‘ + + a a ~} —-———- —— 4 
| | bw | | Becomes 
eu Ah WARD: Secession SRI Je Vaal —t 
STEREO/ YM2 |A/8/B/A/B /ON |ON| ON JON JON | | | ON Is |STEREO — MONO (when Is is OFF} —44 ~—40 —37 dBs 
MONO Select | | | Ving PILOT signal (f=19kHz) only 
] | | i 
Level 4 | _t i —-—— ee as al ae eee = 
| , 4 Becomes 
| MONO 
FM Front End | GV1 | | | N VINd =40dBuV 100mHz CW 
Voitage Gain | | Va = 10.7mHz CW 
(1) 
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Cx20029 SONY. 


Electrical Characteristics (2) 








Output Waveform and 
















Switch Condition Bias Condition Test 


Description of 


BIN Test Method 








FM Detection | VDy |A|B iB IA 
Output Level 


Vp [Ving =90dBuV 10.7MHz 24 | -20 | -16 dBs 
1kHz 30% MOD 










































































































































































































































































































































Vp = 1kHz sine wave 
FMIF Knee | VD2 |A|B/B/A/A/ON ON [ON [ON [OFFI ! VIN3 | Input level ~3dB down on output = 25 34 dBy 
| | | | | | 
Level | a | fe | of Vin3 
nae Oe re ee oe | =90dBuV 10.7MHz 1kHz: 30% 
| | | bo} | | MOD 
1 te fa 
FM IF Distor- | THDy/A/8 |B |A|A|ON ON ON OFFIOFF Vp | VINg=90dBuV 10.7MHz CF 0a Ng % 
tion Factor (1) | | | | | 1kHz 100% MOO : 
| | | | | | | | Vp =1kHz sine wave , 
; | | | 
| | | | ee ap L ia eee | L Es ee a. ae | 
FM IF Center | 4F1 |A/|B 1B |A|A|ON (ON |ON |OFFIOFF| | | Ve | Ving=90dBuV 10.7MHz CW —33 Q | 33 kHz 
Frequency } | | } | | | | | | Voltage between terminal 3 and 34 | 
Deviation ae 4s Saat 4 anes pal | | te Le = (Regulated by DC voltage at ———— 
| | | | +5OkHz)} | 
} | | | | 
| ! nS ae Oe See Pa a | —a 
| EM Meter 1B; |A(8/B A|B {ON ION |ON (ON [OFF | | / tg | Ving=60dBuV 10.7MHz CW 18 | 35 | 61 mA 
Current (1) | | | | | | 
‘Gaeta Gem! CGR: (AGAR; URENLIEE GURINGRSE: Gekeent GG aes Gan OGRE 2 = t =— 
| | | } | | ) 
| f pt te T a 2 
M/ST Select Viz |A!B!B/A/B/ON ION |ON |OFFION | | | ON | Ig | Check that fg current when Vjn3: M-+ST | 43 | 48 | dBuv 
Levei for IF | = oa | | | | | | | f=10.7MHz CWis input at 48dBuV | 38 | | 
Input Bde. | | | and that Ig does not current when | 
9s a Gc Ga MED si cnc! a OR Tea _ ‘ae oxi ~ 35dBuV is input in the Ving=—10 [spay ra oan aa cay 
hs | | | | dBs 1kHz stereo input state (Ig 33 
| | | | lates the leakage current) | 
ie i | Sa: ae ee eC OO = regulates akage curren a en 
Auto Blend =| Vin !A|8/B/A/B ON ION/ON JOFFION | | VIN3 | VINS~10dBs 1kHz Stereo 1 | 10 | at 
| f | Be Oe | | ds | | | _ | Ving f= 10.7MHz Land neh I 
| | [ | | separation when 50dBuV ts input 
! | For samples over 40dB, 
| | Land R ch separation is 
| | measured at Vin3|= 48dBeV. 
—+> — +——— + fo —+ bE ee o 4 Lata +— 
Mute Band By A|8/Bj/A!B |ON |ON | ON |OFA ON | | | OFF 'g Ving =90dBV +63 | +100 +154 kHz 
| i i | | | | | Check OC voltage of terminal 29, | 
| | | | | then check if muted after increasing 
} ' . = if 
| to more than f=10.7MHz +170kHz | 
| | | | | | | (when MUTE ON-1g does not 
| | | | | 
| | | V_| | | | current) 
+ + +-—+— ve + L — I - , ——— soar 
AM Front End} GVz |B8|B{/B/B/B | OFF ON! ON |OFF OFF | ON | OFF | Ve | Ving =60dBuV 1660kHz CW 
Voltage Gain | } | | a | | | | | Vg: 455kHz CW 
(2) | es | | | 
+ cr eee acy + + 1 ! ~} {pf} $$$ 
| { | | j | 7 
| | | | { { 
he sy | } | | | | | 
: : on ! : 
AM IF Voltage) GV3 /A}8/8!B1A| OFF ON| ON|OFFIOFF | Ving | Veo =6V 
Gain (4) | ed | | a oe | Level of Ving when output is -34dBs 
tite tit t t 
| | | | | | | | | 
df dal =o ee ee ee Bi fae ae eames ee ae = 
AM IF Voltage} GVq4 /A/B/B/iB/A OFF ON| ON |OFF] OFF | OFF ON | Vina | Level of Ving with Vec 2 2V 5 | . 
Gain (3) | | | | | | | | | | | (regulated by level difference for | 
| | | | | | Vec=6v}, ~ i a | 
foc ot | | Ving =455kHz (1kHz 30 x MOD), | 
ied | | | | | | | and output is —40dBs | | 
| | | Vp = 1kHz sine wave | 
AM Detection | VD3 |A| 8 8,8 /A/ OFFI ON| ON|OFFIOFF | | Vp | ViINg=85dBuV 455kHz -24 | -20 | -16 | 4B 
Output Level | | ; | | (1kHz 30% MOD) | 
} nie pees eee oars $——}———_______4 : —_—++ 
| | | ‘’ Vp = 1kHz sine wave tT 
| | | | 
—f}—}-__-}—+ —- = i + + +, t $< f —4 = 
AM Meter 1By |A/B|B|8/B/ON | ON| ONIOFFIOFR Ig Ving = 89dBpV 455kHz CW 16 | 30 | 55 | ma 
Current (2) | | 


Pott ty 


| 











{ 
| | 
i 


SIS Ses Ree aioe © see. 
| AMIF Output| Ve |A|8/B/B/ A OFF ON] ONIOFFIOFA caf Ve | Ving85dBuV 455kHz CW 81 | 100 | 121 mV 
































| Output Level | | | Output Pin 35 455kHz 
| | | | 
| {ily eee ae Bas i 
| AM Detection | THD38/A/A|B A|OFF ON) ON|OFFIOFA ON OFF Vp | Ving = 95dBuV 1660kHz ~ 0.6 i % 
Output Level | {1kHz 30% MOD) 
(2) | Vp = 1kHz sine wave 
| | 
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Electrical Characteristic Test Circuit 


to 


+5 Veco 


CONTROL 


PLL Synthesizer 
Block FM 
IN 




















re 470yH 150 
Y 


*. med2V 





































Synthesizer Band 
Killer Select E 























AM 
7660 KHz 


Os 



































25 18P 2200P | P 
(44) Aue 5 
@ 4700 oe 
FM = () 
100MHz ie Cee! 10p 
+ 
@5) (6) 4 : 
age: 
(9) 








6V/2V 







































































Output Levels of Vipj1 to 4 are for S - G output pin open circuited 


V nb is the output pin level when terminated in 6002 


CF1: FM discriminator CF3: 76 kHz Ceramic Lock 
CF2: AM:IF. CF 

IFT: AM 4.55kHz IFT 

OSC: AMOSC 


C deemphasis time constant: 0.01 uF when 75 us. 
0.0063 uF when 50 us. 


et ae 


CX20029 SON Ye 


Standard Circuit Design Data 


« Pin Voltage (Ta=25°C) 


Note) The voltages of the pin when the power voltage is 3V are fora 
load resistance at the MPX output (pin 26 and 27) of 3.3 KQ. 


































































































































































































3V 6V ay 6V 
No. |---| No. 
FM AM FM AM FM AM FM AM 
1 1.25 1.25 1.25 1.25 | 25 0.35 0.35 0.35 0.35 
~ —s = _ sk 
2 1.25 1.25 1.25 1.25 | 26 0.66 0.66 1.5 1.5 
3 1.25 1.25 1.25 (95 |. OF 0.66 0.66 1.5 1.5 
| 3.0 3.0 6.0 6. 
4 1.25 1.25 1.25 1.25 28 v. 
tL (Vcc) (Vcc) (Vcc) (Vcc) 
5 1.15 1.47 1.15 | 147 || 29 0 0 0 0 
- ll : 
6 1.25 1.25 1,25 (95 4h 386 2.7 2.7 4.0 4.0 
7 0 0 0 o || 31 1.0 1.0 1.0 1.0 
eae eee ees | ee eee | | 
0.05 0.01 0.05 on Cy Ga | ec 1.0 1G 4 ARO _ 1.0 
2.18 2.70 3.08 | 3.60 33 1.47 1.15 1.47 1.15 
_ 
0 0 0 fe 34 1.15 1.47 1:16 1.47 
=I ail 
0 0 0 Oo. WF 85 0 o | oO 0 
i” 0 a fo 0 
a i 107 88 | ienp) =| GND) | (GND) | ¢GND) 
1.0 1.0 1.0 10 || 37 1.6 er 4.5 4.5 
I} 
10 | 06 1.0 0.6 38 0 0 0 0 
| ae ms 
1.65 0 1.65 o | 39 1.25 0 1.25 0 
1.65 1.65 1.65 1.65 40 0 0 0 0 
+ ———+ 
0 0 0 0 | | 
rata ea iene NDI 41 195 0 1.25 0 
0.95 0.95 0.95 0.95 42 0 0 0 0 
0 0 0 0 he 0 0 0 0 
(GND) | (GND) (GND) (GND) (GND) (GND) (GND) (GND) 
0.95 0.95 0.95 0.95 44 0.57 0.2 0.8 0.2 
os | (Co. | | 0 0 0 0 
oe cae oe O23 ne 42 (GND) (GND) (GND) (GND) 
22 0.95 0.95 0.95 0.95 AG | 0 0 0 0 
A 
0 0 0 0 | | 
2° (GND) (GND) (GND) (GND) 5 oS 0 Oe : 
24 1.6 1.6 4.5 4.5 48 0 0 0 0 
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Standard Circuit Design Data (DC Filter) 





: a= = 10 
022 Crim 6 re 
p 
1OOK 


oF a 
AOD) -O-O © -O-2)) 




















[= 
_ IFT 
CX20029(E) pt . 
@e 4) 
| CF 

















4) OD 
(40) U 
cr 2l|{] 
a 
IN 
G7 
Example of Circuit to Test Standard Change the MPX output load resistance to 3.3 kQQ 
Circuit Design Data when the power voltage is lower than 3 V. 
(FM Mode) 


BPF:FM BAND PASS FILTER 
CF1:AM 455 kHz C.F 

CF2:FM 10.7 MHz CF 

CF3:FM 10.7 MHz Discriminator 
CE4: 76 KHz Ceramic Lock 
IFT: AM 455 kHz IFT 
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FM/AM Radio Circuit 


Description 

CX20090/CX20091 is a_ high-performance 
one-chip bipolar IC designed to integrate all the 
required functions, for FM/AM radios. 


Futures 

e From front end to audio final stage, contains 
all functions. 

e Minimum supply voltage is 1.8V. 

e Low current consumption. 
(In FM mode: ID=5.3 mA, in AM mode: 

ID=3.4 mA, Vcc=3V) 

e LED drive circuit for tuning. 

« Electronic volume control. 

« Minimum external components. 

e Large output (Vcc=6V 82 load, EIAJ output= 
500 mW) 


Structure 
Bipolar silicon monolithic IC 


Absolute Maximum Ratings (Ta=25°C) 


« Supply voltage Vcc 9 V 

« Operating temperature Topr —10 to +60 °C 

« Storage temperature Tstg —50to+125 °C 

« Junction temperature Tj 125 ve 
e Allowable power dissipation 

Pb 1160 mW 

(CX20090) 

800 mW 

(CX20091) 


Recommended Operating Conditions 
e Supply voltage Vice 2 to 8.5 V 
(CX20090) 
2. to 7.5 V 
(CX20091) 


a DA) 


Package Outline 


Unit: mm 


CX20090 28 pin DIP 











DIP-28P-O02 


CX20091 28 pin MFP 























MFP-28P-L03 
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CX20090/CX20091 
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CX20090/CX20091 
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Standard Circuit Design Data 
Pin Voltage (Ta=25°C) 


FM | AM , FM | AM | FM 
0.88 | O 















O 
488/543 |16  O | O 
30 | 30 | 17 | 084/ 0 | 088! o 
25 Js |; 20 0 


1.25 /1.25/ 1.25 /1.25/19 | 16/16] 45 | 45 
| 126 oe i BO. |. Or 30 O O 




















+ 








Olo}|ARl/w]N 
N 
on 
ND 
oO 
N 
o 























7 | 1.25 11.25] 1.25 |1.25 | 21°] 1.25 | 1.49] 1.25 | 1.49 
gs | 1.25 11.25 | 1.25 )1.25 | 22 | 1.25 | 1.12] 1.25 | 1.12 
9 | 1.25 11.25 | 1.25 |1.25 | 23 | 1.25 | 1.0 | 1.25 | 1.0 
10 | 1.25 | 1.25) 1.25 |1.25 | 24 | Oo 0 O 0 
44 0 0 0 Q 96 \-2 715) 249) Sa.) Ba 











12 | 08 0 0.3 0 26 | 3.0 | 3.0 | 6.0 | 6.0 
13 L O 0 O O a 1B. “4k. | 2BNO 7320 
14 | 0.36! 0.2 | 0.36 | 0.2 | 28 0 0 0 0 






































Note) 1. All values are standard values (based on the circuit shown in 
Fig. 3). 

2. Test is made in the on signal state and at minimum volume in 
the condition in Fig. 3 (Pin 19 is the voltage with LED ~ 
mounted). 

* The voltage on Pin 6 in the AM mode is the same as that on Pin 

22 in the J band and on Pin 21 in the W band. 
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SONY. 
FM/AM Radio 


Description 


The CX20111 is an IC designed for use in 


FM/AM radios, integrating all necessary functions 
from the front end detector stage of a radio. 


Features 


Wide application range as it contains functions 
from the front end to detector stage. 
Operable for a wide range of power supply 
voltages.(Vcc; 2 to 9V) 

Low current consumption. (For FM, |lpp=6.0 mA, 
for AM, lop=4.0 mA, at Vcc=6V) 
Self-contained LED drive circuit for tuning. 
Self-contained FM band signal output circuit. 
Variable capacitance diode for FM AFC. 
Low distortion factor (0.1% typ.) for FM 
detection output. 

AM IF output pin which can be adapted for the 
AM stereo. 

Needs few peripheral parts. Due to its small 
size, a high density packaging design is 
possible. 


Structure 


Bipolar silicon monolithic IC 


Absolute Maximum Ratings (Ta=25° C) 
e Supply voltage Vcc 10 


« Operating temperature 
« Storage temperature 


« Allowable power dissipation Pp 670 


Recommended Operating Condition 


e Supply voltage Vcc 


my ye 


Topr=20' t6 +75 
Tstg —55- to7-+ 150 


2 to 9 
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Package Outline 


Unit: mm 








24 pin MFP 
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MFP-24P-LO1 
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Block Diagram 



















FM/AM 
FM RM IF FM FM ieee FM/AM 
RF OSC AFC OUT IFIN DISCRI METER be Vec BAND SELECT 
FM 4 FMF RIPPLE | REG 
RE IN FM-IF DISCRI - FILTER REGULATER | 
z OUT 
BAND SIGNAL 
OUTPUT 
CIRCUIT 
AM AM: IF ze 
RFIN (8) DET-AGC | 
NC AM AM AFC DET AFC AM BAND BAND SIGNAL 
Osc IF IN acc T OUT an AGC IF out SIGNAL OUTPUT CIRCUIT 
CONTROL GND 


Pin Configuration (Top View) 


DETUNE DET GND DETUNE DET CONT 


FM DISCRI Vec cs 
AM OSC RIPPLE FILTER 
AFC | DET OUT 
FM OSC | AFC/AGC 1 
REG OUT Cx 20111 AFC/AGC 2 
FM RF AM IF OUT 
AM RF IN IF GND 
NC METER 
FM RF IN FM IF IN 
FE GND AM IF IN 


FM AM FE OUT } BAND SELECT 
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Pin Description 
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Description 





Ground for band signal output 














Discriminator pin; to be connected to FM discriminator 





AM local oscillator circuit 





AFC input pin 











FM local oscillator 


Regulator; 1.25V (typ.) 

















FM RF input; connected to RF tank circuit 





AM RF input; connected to BAR ANT 














FM/AM FE OUT 
BAND SELECT 








No. Symbol 
1 GND 

2 FM DISCRI 
3 AM OSC 
4 AFC 

5 FM OSC 
6 REG OUT 
7 FM RF 
gs | AM REIN 
9 NC 
10 FM RF IN 
11 GND 
12 

3 

14 

15 

16 

17 

18 








AM IF IN 
FM IF IN 
METER 
IF GND 
AM IF OUT 
19 AFC/AGC 2 
20 AFC/AGC 1 
"ey G ees eee al 
21 DET OUT 
22 RIPPLE 
23 Vcc 
4 BAND SIGNAL 





FM RF amplifier circuit; FM RF input 





Ground for front end 
IF output circuit for AM and FM; connected to AM and FM IF filiters 
Pin of FM and AM band switch; AM for ‘’GND” and FM for “OPEN” 











Input stage of AM IF 





The first stage of FM IF amplifier circuit 





Meter drive circuit 





AM/FM IF stage; ground for detector stage 
AM IF output; emitter output 








AFC pin for W band; to adjust the time constant (using a capacitor of 
external circuit) with AM ~ 








AFC pin for J band; to adjust the time constant (using a capacitor in 
external circuit) with AM 





Pin of detector output; impedence; approx. 5kQ 





The ripple filter. the hum supression level of approx. 34.5 dB can be 
obtained by connecting a 10 uF capacitor 








OUTPUT CONTROL 





IC power supply 





Band signal output amplitude is adjusted by connecting an outside 
resistor 
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Standard Circuit Design Data 

Voltage (V)* 
| No. Symbol Vcc=3V Vcc=6V Equivalent circuit 
FM| AM, FM| AM 
1 GND ze a = aa oe 




















2 FM DISCRI 2:16) 2.7 O)-3.08 ) 3.60 


1k 
2.2k 
3 
3 AM OSC 125) 1225122551225 3.6k 


4 AFC W254) V2) eek 
—<$<—$<— “9s ——spp © Wer a eee ee T25V 
(4)—_}>| ( Reg.) 


6 REG OUT 125) eZ) ee | 2S 
































FM RF IN 




















*Note) See the DC Voltage Test Circuit. 
Values are typical values. 
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Voltage (V)* 
No. Symbol Vec=3V | Vcc=6V Equivalent circuit 
FM | AM. FM | AM 


8 AM RF IN P25 eZ Shy oe 25 aa 


11 GND = = = = - 














12 FM/AM FE OUT |0.57] 0.2 | 0.8 | 0.2 











13 BAND SELECT la ZS) 20% E255) 20 330 





15 FM IF IN Big Se Oe i ta2 S| <0 


























14 AM IF IN 
16 METER 
17 IF GND 


























18 AM IF OUT d8 VZ aD 
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Voltage (V)* 


Symbol Equivalent circuit 


AFC/AGC 2 1615) 147 1 et5 








AFC/AGC 1 Tabs 


DET OUT, , 1.0 


RIPPLE 














BAND SIGNAL 
OUTPUT CONTROL 
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AM 1/O Characteristic 






























































| | | | | | | | 
0 | Nee 
| | | | | 
ae Le A a ce a eee: ee ee 
00) | it | Receiving frequency 1660 kHz 4 + 10 
a | | Modulation 1kHz 30% | 9 7” 
2S | | | | | a 3s 
1) — - + i a ah - —_—- + _ 4 ——- : - = 8 = 
i | | c 
= | | | Ss 
B40 { \ = + ppt et G 
=> | | | | OQ + 
: | re | | mice 
| | 4 o “ 
50 a 4 | ‘ IBo t = 20 
| ee | | 
| | 3 
—6G = A | | i S | 4 Z 
| THD 30% | 
| | 1 
0 
—10 0 10 20 30 40 50 60 70 80 90 100 LI6 


Input signal level (dBuVv) 


AM 1/O Characteristic 




























































































| | | | |S 
0 a a ee SS ee eae 
| | | | | | | ~~ | | 
10 4 = — + t dos is pees N. . 
Yo; | a ae | 
| | | Receiving frequency 455 kHz | | 
_ 20 a) 2 Naas 7 Modulation 1 kHz 30% “] 10 
S | | | | | = 
| — xe 
fe) | | {~~ 
‘p ++ —_——|— 8 —_ 
Ms , TMD = £ 
5 MOD 47° ‘2s 
& 100% — 
peer 5 
6 | 6 3 2 
| | @) 2 
5 nase t 4 =O 
3 
THD MOD é 
30% i 
0 10 20 30. 40 50 60 70 80 90 FOO! ETO 


Input signal level (dBuVv) 
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Output ratio (dB) 


Output ratio (dB) 


FM I/O Characteristic 














{ 
{ 





Modulation 


Receiving frequency 100 MHz 
1 kHz 22.5 kHz-Dev. 
| ! 


T 


| 
| 
| 











(o) 
































THD 
22.5kHz 








NW fb ODN WO OO FY 














40 50 








60 70 
Input signal level (dBuv) 


FM 1/O Characteristic 












































100 


— 





110 






























































0 ! 
| S>N _ | 
—10 4 z| he th 
| 
| Receiving frequency 10.7 MHz 
neo | rT ancaca 1 kHz 22.5 kHz-Dev. | | 10 
| 9 
—_— + ot i ois 
_ “THD | | 2 
| 75kHz | | 7 
—A0 | dev N | = i a 6 
| 15 
ie es 4 
a aa T= — | 
| | 22.5kHz 3 
| dev 
=60 + r es ed, eee 
| 1 
> aS a 
0 10 20 30 40 50 60 110 


70 


Input signal level (dBuV) 
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Meter current (mA) 
Distortion factor (%) 


Meter current (mA) 
Distortion factor (%) 
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AM IF pin output vs. Input (Overall) 


1000 








300 







































































> 100 
E 
a 50 
3 
Oo 
20 
f = 1660kHz 
10 
—20 0 20 40 60 80 100 120 
IF input (dBuv) 
AM IF pin output vs. Input 
100 
30 
> 
£ 10 
5 
2 
=) 
O 3 
55kHz 
IF OUT level 
1 





























0 10 20 30 40 50 60 70 80 
IF input (dBuVv) 
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Regulator voltage (V) 


FM Band signal output 


characteristic (Narrow band) 


a 
< 
= 
2 3 
= 
5 
oO 
ae: 
g 
® 
= 
Ss 1 
Ln 


LO.6 10.7 10.8 
IF frequency (MHz) 


Regulater output vs. 
Supply voltage characteristics 


eS 


lez 


1.1 





0 10 20 30 40 5.0 60 7.0 80 90 


Regulator voltage (V) 


Supply voltage (V) 


Temperature characteristics 
of regulator 


AM Mode 


ie FM Mode 


Detector output level (dBs) 


| | be he the 


—-20 0 20 40 60 80 


Temperature (°C) 
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FM Band signal output 


characteristic (Normal) 


FM meter current (mA) 


FOG. 16.7 10.8 
IF frequency (MHz) 


Temperature characteristics 
of circuit current 
12 


10 


—_———__FM move 


Circuit current (mA) 





E20 0 20 40 60 80 
Temperature (°C) 


Temperature characteristics 
of detector output 


Input level: FM 90 dBuV, 22.5 KHz dev. 
AM 85 dBuV, 30% Mod 


—20 

—21 

92 FM detector 
output level 
AM detector 

—23 output level 





—20 0 20 40 60 80 


Temperature (°C) 
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AM Stereo Radio 











Description 


The CX20177 is an IC for use with AM stereo 
radio, with an AM stereo system identification and 
audio signal processing functions integrated. 
Features 
® it identifies all AM stereo broadcasting systems 

(Magnavox, Kahn, Motorola and Harris) and dis- 

plays the system, switching the reception mode 

automatically. 
® By employing a PLL (Phase Locked Loop) pilot 
detection circuit and safety logic circuit, single 


channel interference or malfunction due to 
L.P.M. (Incidental Phase Modulation) — is 
eliminated. 

® System identification time is minimized to 


about one second. 

® Single adjustment (using a semi-fixed resistor 
for VCO). 

® Few peripheral parts required. 

® High S/N ratio and low distortion factor. 


Functions 


® PLL pilot detection circuit 

@ PSN (90° Phase Shift Network) 
@ Matrix circuit 

® Malfunction preventive circuit 
® Mute control output 

® LED driver 


Structure 
Bipolar silicon monolithic IC 


Absolute Maximum Ratings (Ta = 25°C) 





Package Outline Unit: mm 











28 pin MFP 


























® Supply voltage Vcc 9 V 
® Operating temperature Topr —20 to +75 °C 
e Storage temperature Tstg —55 to +150 i & 
@ Allowable power dissipation PD 582 mW 
Recommended Operating Condition 

@ Supply voltage Vcc 5 to 8.5 V 
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Block Diagram and Pin Configuration (Top View) 










MAIN CH IN (154 > 
SUB CH IN (64 > 











aE 
5) 






HARRIS CONTROL OUT (2 anil 
DELOCK RESET CONT i 






Pon JL TER 2 


23) 





PON FILTER: 4 





PSN 


PSN: FILTER-S 


SAFETY LOGIC 


PSN FILTER 4 


MAGNAVOX INDICATOR 





KAHN INDICATOR 
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MATRIX 


REGULATOR 


SONY: 


MUTE CONT 


FORCED MONAURAL. 


SUB CH OUT 


STEREO INDICATOR 


HARRIS INDICATOR 


MOTOROLA INDICATOR 


cxon77 SONY: 


Pin Description 








_ Voltage (V) | 


Pd eee oe paca circuit Tryp) Description | 
| MOTOROLA ; 
| INDICATOR | 8.0 LED drive circuit 
Po | Bn | 1,2,3,27,28 
2 | HARRIS | 8.0 LED drive circuit 
INDICATOR 
es etal. VEG = ee esl 
| | stereo | 10k 3 310K 
3 INDICATOR ~10 | 8.0 _ LED drive circuit 
| MAGNAVOX | x10 | oe uvey ck 
27 INDICATOR 8.0 LED drive circuit 
| | GND | 
_ ——$————————— | EE = - = = ee ee eee ——$—$_$_—_—____—_ —————$ — _ ae | 
KAHN | | ive circui 
28 | | ; | LED drive circuit 
INDICATOR | | 8.0 | 








"Buffer (OdB) output from Pin 16 


4 | SUB CH OUT 15 | (Sub ch IN) 








1.5 _L—R-+ pilot signal input circuit 











- 


For pilot detection 




















5 FILTER IN 125 Op amp input for LPF 
6 | PD IN 1.5 OP amp output for LPF 
7 | PLLLPF | 2.7 _ LPF for multi-PLL 
| | To PLL | 
output 
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No. | Symbol Equivalent circuit Voltage (V) Description 
8 VCO 2.8 _For time constant of VCO for PLL 
fp 7 gag / oO Oo / | 





_ FORCED | _ Forced monaural reception with 
9 == MONAURAL © | 0 -Hi-level pin input 
eee eae Pee eR me s| 10K | el eens ee ae OR eee erie 
22 LOCK OFF | _ Forced monaural reception with 
RESET CONT 10K 0 _ Low-level pin input 


a a e ee Se ere — — —_ 


| | About +18 ms 3.3 V pluse is 

| _ generated mainly the moment 
10 | MUTE CONT | 0 _ matrix and PSN circuits are 

| | switched on or off. 

| 10 | 























11. GND GND 
| 4V (typ.) of a regulator output is 
12 | VREG 40 obtained from Vcc via RREG. 
7 _ == : ag ee, 44 
13. LcH OUT 1.5 _Lch signal output 
14. RcH OUT 15 Rch signal output 
13,14 











oe 





























| L + R signal input circuit 


| LPF for Motorola detection 
| comparator 


_ LPF for Kahn detection 
| comparator 


| LPF for Magnavox detection 
comparator 


reception 


_ Capacitor for PSN filter is 
_ connected (1000PF) 


| Capacitor for PSN filter is 


SONY, 








Description 


LPF for Harris detection 
comparator 


Current is drawn for Harris 


Capacitor for PSN filter is 
connected (1000O0PF) 





_ Capacitor for PSN filter is 
- connected (10000PF) 


CX20177 
| : Seren Voltage (V) . 
No. Symbol Equivalent circuit (Typ) 
MAIN 
15 CH IN 1.5 
17 | LPF 1 3.0 
7as4900-; °° °° 

18 LPF2 3.0 

19 LPF3 3.0 

-—t 
20 LPF4 3.0 
VREG 
21 HARRIS CONT 22 
GND 
23 | PSN FILTER 2 15 
24 | PSN FILTER 1 15 
| 
25  PSNFILTER 3 15 
| 23,24,25,26 
26 PSNFILTER 4 15 





— 265 — 


- connected (1000PF) 
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. a ot * Input condition MOT: Motorola HAR: Harris 
Electrical Characteristics (Ta=25°C) MAG: Magnavox KAH: Kahn 
(Vcc =8V unless otherwise specified) 






































































































































































































































































































































































‘Switch conditions, No mark: OFF 
Mark: ON for the Auger! . 3 
No. Item Symbol" input condition. ——, — pot eit Measurement Min. Typ. Max. | Unit 
7 | Fli2); 3) 4° 5 6.7), 8. 
_| rat or nn oe | [> = 234 
| | | ‘ ) | H oi 
1 VREG Voltage (L) Mo AIBIA'’B | B iA | B aa Vcc at 5V during no i716 4.0. “as V 
| | { | | 
rae | i i U i t | 
2 VREG Voltage (H) M9 | B | | signal with Vcc at 10V during no fe 4.0 408 | V 
bE —— anise 4 : eet tit 4 p+ -F-4,-+-+ + + + -—_____ —— eemin 4. aici Peeps { ——}+— | 
3 VREG Voltage (M) MO C i | Measure wit with Vcc at 8V Waurnd no 35 4.0) | 4.5 | \ 
a. - - —-—+ ‘ , ' ——-}--+ i 4 f +4 a ie fo pe Ba Bata + 
OFF CHECK1 Phan | | | | | | | | = y ct . 
_ mon) PATS | | || || | Pa B.0 | 81) A 
= =< t——+—|~ is [ ose baa Fa Ta og ete aa eee pe ae ee ee ee Pe ee 
5 “OFF GHECK | M2 | | rh TL | eS ed Oe 
| | | 1 | | | 
Seer Sears = +4 + $+ 4 $y ——— mt 4 = =s — iia —t+— SSeS 
- | OFF CHECK1 | | | Ss : riley 
6 THAR) Mo i | 1 | | 7.9 | 8 0 | 8.1 NV 
Ls ee at nett aaa en te La im cc i occ +—— 
= | OFF CHECK1 | | | ese ceo | | _ | 
| (KAH) [ME | Pan | | | | 7. 8.0} 8.1] \ 
oe ee ae eee ee ee +++ 
8 Eee | M5 | PeeeteReeaeae 7.9} BO] 8.1 | v | 
| | | | | | | \| | | | | 
y | OFF CHECK! | M6 | be ae a hy ee ae | 3.9 | 4.0 4.11 V 
| (HAR) | | | | 
Se BEE ee =e — am fete te Ht pope pap a i SS a 5 = 
| | | I] | | { | | | 
10 | OFF CHECK M8 | aa Het | | a ae 0] @&b] V 
| | | || Het tt tt | | | | 
ee ee a ie nan sake We a ] T ry |_| Measure with Veof=33kHz by ts 33.0. - | 440)... | 
1] Check VCO operation M7 | | | | | | changing Vi with VH =2.75V, oer ace Se zi ae | kHz 
| | ' || | =2. a =2. ; 32.0 | 33.0 | 
= | eee eer ees eer eee +—|+4++— man cee on es i So oe a vine OY fe - 
ig VCO oscillation level M7 | | | | I Measure by controlling V1DC so M7 | 0.5 | 07 0.9 V 
*= | check | M 7 | | | | v | output frequency becomes 3 3kHz +o | A “os | 
| | | | 
ES (Ean ener Shs { a a ieee) ee | ee 21s eae Pi creer ew oe Le 
Lock CHECK 1 | if f I | ry | “Input — - §3dBm pilot signal (f = 250Hz) | - | | | 
13) Mor) (M3 > MOT | | | | A | | A | (until measuring point DC becomes | 72 | | 110 | ms 
Pine Nei Se ee ae ae Se Le | Siac Oe ee SD ek Ge Ja | | im __{ less than 0.6V) eee | * OY a aid iat ace 
| | | Input —53dBm pilot signal (f=250Hz) | | | 
14. | ST IND CHECK | M5 | MOT | | | | | | | | | {until measuring point DC becomes Q | 0.6 V 
| | ie |_| ll | 3 less than 0.6V) | | | 
a = Sind = ——$+-— = eal ame at as ie Ca +—t-—+-- ae Ga (I coe REST a as ——— SS —<— = = eS 
| | Input — 53dBm pilot signal (f= 250Hz) | 
15 "OFF CHECK2 M 2 | MOT | | } | | | (until measuring point DC becomes | he 8.0 | 8.1) V 
enna VCE veneer ees teeee eee: LeWaen et Seen Sat es Oo os ee | | en es | ee eer: ae | hoes 
| OFF CHECK2 ; | (|) i | yy 7 7 7) input —53dB8m pilot signal (f =250Hz) | 
16 | (HAR) M 4 MOT | | | | | | | (until measuring point DC becomes | 7.9 8.0 | 8.1 | V 
i | 7 - i | W | te | My | less than 0.6V} . to a 
| | OFF CHECK2 1 | | | | IT | | Input —53dBm pilot signal (f = 250Hz) | | 
7 | (KAH) NI 1 MOT | | | ee | (until measuring point DC becomes | 7.9 | 8.0 | 8] V 
| | || less than 0.6V) | | 
[. a, fcr TOF Bch output when —26dBm (f=1kHz) T beets 
| | is = 1kHz | 
18 | STR output level (R) /Mll) MOT | A | A || + | | Siena! is input simultaneously withthe =| 23 | —20 | - 17 |dBm 
| | | | | pilot signal L | 
) | oo re | Tt ai a. he | fc maaan | t Lch output when — 26dBm (f = 1kHz) 7 a ae | 
19 | STR output level (L) Mio | MOT | | | B | signal is input simultaneously with the 2S — 20) 17 | dBm 
aa | we ee ih Ie foes | | o | | | | |i Pe net ae pilot signal — ree a ie | 
T | l | Ip ch mii if | ' | | Reh separation when —26dBm 7 | | | | 
2() | STR separation (R) Mil | MOT ei] tf} ft aA | |) (f= THz) signal is input | 23. | | dB 
| simultaneously with the pilot signal 
es sf es , eee { tL 4-4. ts See en = a 
T rT | rt || T Leh separation when — 26dBm ea | r 
21 | STR separation (L) }MiGo} MOT | | | |) B | | | (f= 1kHz) signal is input | O54 dB 
A oo . es : (em ee hae | | | | L Simultaneously with the pilot signal + een ons : 
STRd t | | | | [ | | Rch distortion factor when — 26dBm | | 
29 ah istortion factor mse NIOT | | | || iA (f = 1kHz) signal is input | Lat %y 
| | | || | | simultaneously with the pilot signal | | 
areas ee at GAG GARG GR | SOE ARGS REN S| GR . Saeco — scene Sime 
| eepdunces paeiee t | - | ro eal abe | |) Leh distortion factor when —26dBm ] i T 
Ds U) | MILO | MOT t | } 1 | B | | (f= 1kHz) signal is input | | | 1.1 Gey 
| to hs i ae | 4 | | simultaneously with the pilot signal | | a 
- + ————- t Sipe t + | | _ —+- —+ t - — 
| | a | | Hy | | - | 
24 es a |M3} MOT |ON By} | |B] | Aq 79} BO} B81] V 
a a eee ee ed 
05 F-MONO operation 2 5 | | | | | | = 
ca ae | M5 | MOT Jd} ]e] yyy] dtl | 7.9} 8.0} 8.1] V 
SS_ SS Se ‘aimee ams Fc em cn am ce | Mt Ot Ss t 1— +— +— 
26 | MUTE pulse check 1 \I8 MOT | | | | | | ee if M8 outputs pulse more than 0 | | ih) as 
sale + — eee nae i a ee Ea +—}—e tj} —_ : 4 4 1 
= | | | I | | | | | 
27 | MUTE pulse check 2 }M8 ) MOT | | | | | ; | | Vas if M6 outputs pulse n more than 18 | 55 | ms 
ie SSO ANE TEASE Se et tee ie aceon zene: Deniers ees | 
De Lock R operation 1 AL 3 | MOT | ; | | | | ! | | Check if M3 becomes HibymakingC1 = 7 g 80} 8] V 
| | f | | | a | | 
| = es eet emetesaoee (Oe Wl a = | Loo 
Lock R operation 2 bats | | a i | | i j fee | 
aI) “won peration NE5 | MOT | | | | | | | | | neva if MS becomes Hi by making C1 | 7.9 | 8.0 | 8] V 
b- +--+ afi pete tes nt {4+ 
: | | | 1 oy | | | | ; | | 
30 | MUTE pulse check 3 IAI | \IOT | | | | | 1 | | | ie if M8 outputs puise more than 0 | ll ms 
| | | i | } | | 
Se — : ee ee 4 4. cs | | | aN eee - 
| + a aa r | il rite | input —39dBm (f =50Hz) pilot signal | YT T [ 
3) | Lock CHECK V2 - | | | 1 | | ore | | 
‘ (MAG) 1 ANT 2 NIAG Psd | |) + |g | [until measuring point DC becomes 72 | | 110 ms 
| | | | less than 0.6V) 
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Electrical Characteristics (Ta=25°C) MAG: Magnavox KAH: Kahn 


(Vcc =8V unless otherwise specified) 

























































































































































































































































































































































































i] | Switch conditions, No mark: OFF | | 
| : oe: Mark: ON for the number | : | : 
No. ltem [Symbol}* Input condition} Measurement | Min. | Typ. | Max. j{Unit 
| | | 1b ed ee Peal yO | ae 48 
SSS SSS SS SS Ee a ff 
- STIND | | Input — 39dBm (f =50Hz) pilot signal | 
BY) CHECK NI5 MAG | C B,A) BA! A! A | luntil measuring point DC becomes | oO | | O.6 | ¥ 
a ake Ue Reem COUN OREO) ARON OR ENN | BPI OCOD AUNOY (18 Pe eI Oe Nd 
| OFF CHECK3 | | | | | | | | | Input —39dBrn (f =50Hz) pilot signal ‘ | 
33°) (Mot) | M3 MAG | | | | | | (until measuring point DC becomes 7.9 8.0 | sal Vv 
een = = te eran Saas eee = © Gn ae Fa Bi oan {| ti (pa bees bel less than 0.6V) ae ES a ep et es ee | Ss selena aa 
| OFF CHECK3 | | | | | Input — 39dBm (f =50Hz) pilot signal | | | 
34) HAR) M4 | MAG | | | (until measuring point DC becomes 7.9 | 8.0 8.1 V 
| | il | less than 0.6V) | 
[hh reer ere io ooo oe eee ———— ee |__| 
| | | | Input —39dBm (f =50Hz) pilot signal | | | 
35 ei aa M i | MAG | | | | | {until measuring point DC becomes 7.9 8.0 | 8.) V 
SE iii PaO cde ARs NARS DANO PEOISOPSNTON? IE Ue ‘NARI 6K CORSO | al SN ONAL. Mi ALE: EN A eee R EY Bone aes eet 
| | | | | Rch output when — 26dBm (f = 1kHz) | | 
36 STR output level (R) i M11) MAG | A | |; A | | | | | signalis input simultaneously with pilot =| —23 5 —20 | ~17 | dBm 
| pd | | | i | | signal 
{+——— ——_________—— — _ + — af: —+—-++_++ +— ~ 4+} —_______— ~~ oo a oo 
| | | Lch output when — 26dBm (f = 1kHz) | | 
37. | $TRoutputlevel (t) | MLO MAG | | | 1 | B | | Saraleimpat simultaneously with pilot =| —23 |  — 20 | -17 | dBm 
| | | signa 
} ——+— = eo 1s T — t 7 a7 aa Cn Wa t —— —H4-—> I Se any <= —_______----—-__—-—~} — = = = so a 
| | | | \| | Rch separation when — 26dBm | | 
38 | STR separation (R) Mll| MAG | ak | | A| (f = 1kHz) signal is input 23 | dB 
| | |_| | simultaneously with pilot signal | 
at Cots ‘are man 1 ek | | | Lehseparation when -26dBm tS a see 2 
39 | STR separation (L) | M10 | WAC | | } BI (f = 1kHz) signal is input 23 dB 
| | 1 | | Nt | | simultaneously with pilot signal | | 
Feseemers ARE ne ome ne NTN Sean Ne See aree owes Saves Oi Fe (ee Fon ow it ~ a Re (Oe, evs Bae Ee eae ns a ea a ee 
; ; | | Rch distortion factor when — 26dBm | 
A, || a OROIAN are MG IT yf A) | | (f=1kHz) signal is input | | 4, % 
or | [ | ||| mie | | _ simultaneously with pilot | L : n=l 
| oppaeenupneee. |. |... | LTT TT] PY]? 'Y] Jtendistortionfactorwhen—26dBm | £#|  °&4| | 
4] | ae emionetet M10 | MAG Pa 4 | [43 | | (f= 1kHz) signal is input | | | L. a, 
ei i | ie | Late simultaneously with pilot | i } 
r aaa I I GI FT 
s : | | | | | | | | | = | | 
ae M2} MAG |ON;| |} | B Ht | AT | | |) “78 8.0) 8.1] V 
4 - ees + — ‘ es a Rae Se Eos Zoek Ss Ea cee a ee ere ee ee ——- 4 ies eee oes ter + 
‘ -M N i | | © | | | i| | | | 2 | | 
Ta ee eee eA. Pk ri | | | i a ae 
' | | | | | 
| pees: Se NN a ee ae pe a a 
| | | | | s | 
44 | MUTE pulse check 1 M8 | MAG | | | | | | | | oes if M8 outputs pulse more than | 0 | ll fas 
45 MUTE pulse check 2 | M8 | MAG | | | | | | | a HERS CURES BeBe nare art | 18 | | 99 | ms 
= i | | | | | ; se . | 
46 cork operation 1 | M2 | MAG | | Fl | eure if M2 becomes Hi by making C1 | 7.9 | 8) al V 
Be aeaeare ae! Sone " | ene + aa at an) we Eo | tt 4 | + = + —+— is 
a> lb Sheek Paaeces: fl a ll | s Hi ae | | 
47 rine operation 2 Iai | MAG | | | B | Sheet if M2 becomes Hi by making C1 ro | 8.0 | R.] V 
ape maronn: /ee 1 —— | : | wind + pep ia jot ps tL | + Sa i i a eg ek Be oe ec ea 4 ees ee, as Ewes ene sees 
| ree | | | { Time before pulse of more than | | ; 
48 | MUTE pulse check 3 M8 | MAG }} || | | I+ | | | * | pesavis output when C1 ismade 30 | 0 11 | ms 
ce ee ee er eee ae Oe 
| cede | bik Ce rea Rch output when —26dBm (f=1kHz) || 96 | —93 | 
49 MONO output level (R) | M11 | A | | B | B signal is input | 29 ~- 26 23 | dBm 
jp a ze a ee —+ ee ee pe pt 
| | | 
rc MON | y. | | | Leh output when — 26dBm (f = 1kHz) = } og _9 
50 | O output level (L) | N10 | | | | | | | signals input 29 | 26 23° | dBm 
— = = + + - -- 4+ Tr Sy — —— —- — ————— 
MONO distortion I | i | | | | Rch distortion factor when — 26dBm | ; | 
91 | factor (R) | M11 | | | | | | (f = 1kHz) signal is input | ie 24, 
———— = : + } + a | a ee Bees 1 pet = = | ena? = a at. 
i | | + . | 
» | MONDO distortio ae | | Lch distortion factor when — 26d8m | | | 
Dee Te tae (i) 0 | M10 | | ) | | ri} i dd | | y | (f=1kHz) signal is input | | p ol] % 
+ . —_;—___| _ ie Se eee Be al SS ee ee 4 F 4 
¥ Lock CHECK | Tr | | | a i" Input — 38dBm (f =550Hz) pilot signal 
53 (HAR) i M4 | HAR | | B | |) A | | A | {until measuring point DC becomes FZ 4 110 | ms 
etl | | _ len: | | |. =: || | less than 0.6V) es | ae Coen eee | 
ST IND | | | | | | Input — 38dBm (f =550Hz) pilot signat ] | 
5d CHECK | M5 | HAR | | | | | (until measuring point DC becomes Q | 0.6 |) V 
| | | | | | | Jess than 0.6V) | 
f +—— — — —————4——____+— ~ ~ +p +--+ — ‘San Ge | eee | ie De -— - — - a + +. +] 
OFF CHECK4 | | | | | | | Input — 38dBm (f = 550Hz) pilot signal | | 
55 (MOT) | M3 HAR | | | (until measuring point DC becomes 7.9 | 8.0 | 8.1 V 
: | | | | less than 0.6V) 
— + ——— —_—__________+ 4+— _ wp pte +—+— - 7 + a ree 
OFF CHECK4 | | || | Input —38d8m (f =550Hz) pilot signal | 
56 (KAH) (ML | HAR | | | {until measuring point DC becomes 7.9 8.0 | 8.1) V 
| | | L | less than 0.6V) | | 
———}—— — ————__—_—_—_}—_ —- — +--+ > HT +———- +—t + — ———— ———__—__— + — — 
ERIE | if | rt rl Input — 38dBm (f =550Hz) pilot signal | | 1 | 
57 (MAG) (M2 HAR | | | | | (until measuring point DC becomes | 7.9 8.0 8.) ) V 
\ } | | | | | less than 0.6V) 
SSS SS SES a se ed OG | De —— SH 
; | | | | | | | | | Input — 38dBm (f =550Hz) pilot signal | 
9&8 | HARCONT operation | M6 | HAR ‘| ty H | | | | (until measuring point DC becomes () | 0.6 V 
| [ | | Oe aR oe { iess than 0.6V) | f 
i 7 - | | H | TT) | 7" Reh output when — 26dBm (f = 1kHz) —_ | a0 Wea | 
59 | STR output level (R) | M11 | HAR | ) A | | IAT | | go] | signal is input (until similarconditionas == = ~—23 9 —20 | ~17 |dBm 
I eee | Eo pera fae eee eas Poe) Gen ne WO SIE (ae [ as 
| | la | | | | | Lch output when — 26dBm (f = 1kHz) | Site, see ad il 
60 | STR output level (L) NiO | HAR | | | | | | BY signal is input (until similar conditionas == = —23 5 —20 | —-17 |}dBm 
| Pe Oe 1 | x te ip |_| |_| above met), ee | | | | 
| | ct [ {Tl | Rech separation when — 26dBm ] oeiad is 
61 | STR separation (R) Mll) HAR | | | | A | | | (f= 1kHz) signal is input with similar | 23 | dB 
| | | | | ne | condition as above | 
| ; | | i; [ i [ ; | % TI ry | Lch separation when ~ 26dBm a aes | 
62 | STR separation (L) | NI1O HAR | ag | + | | ¢~ Bo oy | (f=1kHz) signal is input with similar 23 | dB 
| | | | | | | | | condition as above j 
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. = a m pa (e) 
Electrical Characteristics (Ta=25°C) MAG: Magnavox KAH: Kahn 
(Vcc =8V unless otherwise specified) 
| | Switch conditions, No mark: OFF “] | | 
| tem E eee oo __ Mark: ON for the y number! . | : 
No. | ‘Symbol Input condition a9 : : : oe : ; : Measurement Min. } Typ. Max. ‘Unit 
| Z 3 5 i | | 
_, | $TRdistortion fact : ; ‘Reh distortion factor with — 26dBm | | 
63) OF M11. HAR | C1. ALA!) A’ A A’ A | (f=1kHz) signalis input with similar | ll | % 
= ; | _ condition as above 
eer ee = fo _ + 4 ——— en oh td st 
_, | $TRdistortion fact re | 1 | ; Lch distortion factor with —26dBm | 
bd) ) EE TECTGE | M10 | HAR | 1 | i B (f = 1kHz) signal is input with similar | 1.1 |. % 
Z| : ; flea | | condition as above | 
| = ——— ~ i | i an een == aa 7 T + SS ~ | raid ; (nas fo : as “ 
-- | FsMONO operation? | a1 etree | Check if M4 b | 
65 (HAR) pe Md | HAR | | | B | | | B | A ee On ecomes Hi when nStis 79 | 3.0) 8.1 | V 
- i = —t Sp et —{—}- + ee ae a} ee (eee (eeeemee ee ot = Bote { Z =} 
4. | F-MON ere } | | | | | 
AB | F-Mo O operation’2 2 1M 5 | HAR | | | | 4 ee becomes Hi when $1 is | 2:9 8 0) 8 | Vv | 
{ | | “ 
r er ai —— a + a pt ar Ve fot ptt a $+ tte — 
67 | MUTE cusacheck M8 | | | | | || | | Time before pulse more than DC =3V | | : ‘ 
| HAR | | is output iis after $1 is set to ON 0] 1] ms 
fa SaSeyene (Ener mee (as Dees [mn Pew erie) eee] (oom | ss (Es ae ees ee De 1 
! | | T ie T T TT Tr T nan egg ewl sat ele <= i. f= — = iz = | 
en | | | | ‘Tima’ baton ulse m 4 DC = | 
8 : } | p ore than 3V | i | 
a 6 | MUTE pulse check 2 | Me HAR | | | | is output right after S1 is set to OFF | 18 95 | ms | 
ot ee eee: ee RRL CNN SOMERS Le Se al (ks LON em A oe a OR: SS ES : | 
| ange I Teles Goines eee + 
«| Lock-R operation 1 | Check if M4 adore: 5 Hi b 
( i ; t |] | es ie i | : 
pan }M4} HAR | | | i | | Ph fay ibymaking 1 7g (8.0) Baty Vy 
SS en +— site = ee ‘aes (ic el Geet L sia ek aie Ie — = — EE ithip ep acina a SSS ne —} 
~~ Look Speridon? tac HAR | | | | | Checkit if M4 becomes Hi by making C1 79 | 8.6 31/1 V 
| | | | | on ¥ r } 
r SS SS SS Paci tte et eS Se a a er ad 
7) | | | | | Time peters pulse more than DC = 3V 
| | MUTE pulse check 3 | M8 HAR | | | is output right after C1 is set to 3V 0 11 | ms 
= “=P $$ ——_- —+— ae ee Se Sn es ees et + ae a ee 4 ft 
[ 3 | i pek CHEEY | 4) eae | | | tea ' Input —52dBm (f = 150Hz) pilot signal _ | [ 
2 N y | 1 | | | | (until measuring point DC becomes * 72 110 | ; 
_ (KAH) | | mS 
as eee tel oe a ee ee Pee le hd) PRs OO net | | 
a, | STIND - [| | | | Input — 52dBm (f = 150Hz) pilot signal re ie 
3) CHECK NL5 KAH | {until measuring point DC becomes Q QO.6 | J 
| | 
| ieee: 7 | ; | | I _ less than 0.6V) | | 
| 4-7-1 + 4 ae rears eee eee a LES 
7 OFF CHECKS eet | | ' Input — 52dBm (f =150Hz) pilot signal | 
74 _ (oT) M3 KAH | | | | (until measuring point DC becomes 7.9 8.0 8.1 | V 
| ; ; eae a Je eee is ee zi 1 | _lessthanO.6V) 
Lerreuecrs iF Pi bok toa ates "Input —52dBm (f = 150Hz) pilot signal | 
75 (HAR) NI 4 KAI | \| | | (until measuring point DC becomes 7.9 8.0 
erat Aah sls eee i esse ; ees ee ee | | | tess than 0.6V) 
4+ —+4+—+—-+}- ‘ia a — — — : -— -——+ +— 
=; | OFF CHECKS | . : | | | Input —52dBm (f =150Hz) pilot signal 
76 | (MAG) | M2 KAH a a aa | (until measuring point DC becomes 7.9 3.0 
Seles we eeraeeenen Cae | | {ht | | =e L |__| less than 0O6V) | ee 
oa: | | a | | | | | | |) Reh output when —26dBm (f=1kHz) ae 
7 KAH output level (R) M11 KAH | | PA +B Toa | fe a | signal 8 input until condition as above 28 | 20 
| | | | is met | 
SSE [SSSR SEERA - 4+——_}1+| pon fe pp fe ff 
ce nat tS | | Loch output when —26dBm = 1kHz) 
7% | KAH output level (L) M10 | KAH teen 1 | B | | aianslis input until condition as above ee. | 20 
a ~ ht a ff ptf tt | — edd —__—_|— eee 
sonnet | ido 3 Pr 4 ' Reh output when — 26dBm (f = 1kHz) | 
: : : || pu 
79 KAH separation (R) M11 KAH | | | | | lA | signal is input until condition as above = ~~ 2:3 
ere ee Seong | Po EE EE EE EE I ise | 
| TTT ST ten outes art amet ae 
| | : | | | put when — 26dBm (f=1kHz) _ 
80 | KAH separation (L) M10 KAH | | | | | B __ signal is input until condition as above 23 
ee etree ses Pei Lob lo ee|  |temet | 
KAM distonion@ setae | | } | | | | | " Rch distortion factor when — 26dBm f - f 
Sl Ry | M11 | KAH | | | | | A | | (f=1kHz) signal is input until condition | ll Yn 
ee Ba eee ee eres Eee ees Dees 2s 2 es A ee |_| as aboveis met. el es | | | 
a5 | KAH setedon tsar | | | | | Lech distortion factor when — 26dBm. ae oe Tt. 4 
Zo y | MLO KAH | Bae He | B | (f=1kHz) signal is input until condition | Ld | % 
Bee ee ee Geers eee eneren: mee Oe Te (ON Ree | BES ase Sree as above is met. _ ; es eo | | 
83 {kA operation 1 M1 KAH | | B | A | B | | \ | Ragan M1 Becomes Hi when S1 is 79 | 3.6 | 3 | V 
| + A | | } A | | set to ON | ad 1 
a = mes ees 2 (es eee eee! (eee | Aa oe eee A Cee ee a +— Lemar 
| F-MONO operation 2 j | | 
4 heath | M5 KAH | | | | | sett ON becomes Hi when $1 is 79 RB 0) 3 V 
fe { =a Sere eee SO (Oe Se (ec ee = ao | 
85 | MUTE pul heck 1 | \ ] | T wee [| | 1 Time before sulle more than DC = =3V ts was as 7 ee 
5) pulse checl MR | | | 
| MoM KAH | | | ei is output when S1 is set to ON | 0 | 1] | ms 
———_+— —__—_—— —_—__—++ = 7 + pap + Hott |_| - — —_—_— — a + } 4 
86 | MUTE pulse check 2 ALS K | | | Time before pulse more than DC =3V | er | 
| | AH i} | f | | | is output when S11 is set to OFF 18 | ae ms 
_ SSS SSS SS T + + + 1 1 = +——- t SS rare SSS Se a |e ee lamar — — 
- | Lock-R operation 1 | ae a ee ie ee Check if M1 b H te | 
ae Mil KAH | ed aR ttl “sett0 3V SOMES HE. le SO eee). 8G oe 
—————_;—____ a =n ee { _} jf pt HH jf _ —_— pf eee 
88 Lock-R operation 2 N15 | KAH | | | I | | | Check if M5 becomes Hi when C1 | 9 | 
-(KAH) ) Abe | ; iy td ty ey tp tp | setto av : 7.9 8.0 8.1) Vv 
i ai SS yo a ce aaa a ee et = netoy a 3 = aan Skane aes aah cememaeied Semeenesy 
( MUTE pulse check 3 PAL KAH | | | | | Time before pulse more than DC =3V | | 
| | A r | y¥ ¥ ¥ ¥ ¥ > ¥ | is output right after C1 is set to 3V | Of 1] | ms 
——_____—__—____ —|___. ! SE Sl ape Ee I 
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Description of Operation 


Main ch out Main ch in 








Saal, (15) >: x (14) Reh out 
| CX-857 | ar E 
ub cn out 
ns in (A+ Pion > eis 3 ee 
LPF 1 ° (2) Vreg 
[pe 2 | GND 
o 
18ms 18ms 
PE 3 10) MUTE CONT ee 
i MONAURAL +—ST 
LPF 4 (9) FORCED MONAURAL When 
switched 
VCO 








HARRIS CONT OUT eo oe | i, 
7 PLL LPF p_p 



































DELOCK RESET CONT @ = 
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Application Circuit 
Vec=8V a IN 450KHz 100mVrms 
\ 


ro 


0.01 


C3 
0.01 


T 0.01 


CX—857 








f =3.6MHz 
Oscillator coil 
(TOKO) 


R5 
1K 














Label of 


(8 


ia) 





CX20177 
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* See the HPF filter characteristics. 
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C19 |c29 4.7K 
22 Rae C10 + C99 


3 300P On 
16-15) ci 





i 


oe Co6;| “677 
4.7 4.7 
sae ae ras 
200 
LCH RCH 
OUT OUT 


** Metal film resistor 

ye Myler capacitor +1% 
C22 metal film capacitor 
C25, C30 Myler capacitors 








CX20177 


Response (dB) 


Response (dB) 








HPF Filter characteristics 
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Filter frequency for characteristics evaluation 
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Shunt regulator characteristics 
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Ta— Ambient temperature (°C) 


VCO Oscillation frequency temperature characteristics 
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_C=Mvler film condenser 
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+-R = Metal film resistor 





























VCO-oscillation frequency (Hz) 


20 0 20 40 60 80 
Ta—Ambient temperature (°C) 


— 273 — 


SONY: 








CX20177 SONY: 





CX-857 + CX20177 (Magnavox mode) 
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CX-857 + CX20177 (Motorola mode) 
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CX-857 + CX20177 (Kahn mode) 
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Pin Description of the PCB 

IF IN : IF INPUT pin for the input of 450 kHz 100mVrms signal. 

GND : Ground 

Vec : 8 V. Vary the R20 value of CX20177 (CXA1017M) in accordance with the shunt regulator. 
Since the shunt regulator output voltage (CX20177: Pin 12, CXA1017M: Pin 10) has been set at 4 
V, set the R20 to satisfy the following. 


Vcc — 4V S 


Rch, Lch : Rch, Lch output pin for the stereo signal. 
It is possible to drive up to about O dBiowith RL = 5k. 


MUTE  : If generates a pulse (about 3.3 V) with the width of +20 ms mainly at the time of switching 
between Monaural and Stereo and PSN switching between ON and OFF. 


Forced Monaural Switch : Switching to ON enables reception of the monaural mode forcibly. 
Operation of Main Parts 


R1,C5 : CX-857 PLL LPF constant 

R4 : Input level setting to the divider 
C11 — C14: Capacitor for PSN 

C15 — C18: Capacitor for Pilot lock detector 




















21, 22, 30 sete 

3 R15 \ Secondary Low pass active filter 
23, 24 

22 \ For PLL LPF of the CX20177 

R17, 18 

C25 \ For VCO of the CX20177 

R20 : Resistor for the shunt regulator 
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Adjustment and Check Methods of the AM Stereo Evaluation PCB 
1) Adjustment method 
Only three points are to be adjusted for the evaluation PCB. 

1-1 Adjustment of the CX-857 VCO oscillation frequency 
Input the non-modulated signal 450kHz 100mVrms (100 dBy) through the IF IN pin printed on the 
PCB and turn the oscillation coil so the CX-857 Pin 13 DC voltage becomes 1.7 V. 

1-2 Input level adjustment of the divider 
Input the 450kHz 100mVrms with 45% modulation (Motorola mode) through IF and adjust R4 
(VOL) so the Lch or Rch output distortion factor is minimized. 

1-3 Adjustment of the CX20177 (CXA1017M) VCO oscillation frequency 
Monitor the Vcc oscillation frequency and adjust R17 (VOL) so the frequency becomes 3,300Hz at 
the time of free run. 


2) Operation check method of the CX20177 (CXA1017M) 
The following is a simple check method to identify the system using the pilot signal. 
2-1 Identification confirmation using the pilot signal 
Input the pilot frequency signal through Pin 16 (Pin 14) via a capacitor. The frequency and signal 
level are as follows: 


Note) When CX-857 is not locked (when the CX-857 lock LED is not lit with the input of a 450 kHz car- 
rier to IF), the forcible monaural signal is output from CX-857 to CX-20177 (CXA1017M) (Pin 22 
and 20 has entered low level). At this time, do not use the IF input but apply 3 V to Pin 22 and 20, 
in checking the above use CX20177 (CXA1017M) alone. 
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CX20177 


Parts List of the AM Stereo Standard Circuit 


L1, 3.6 MHz, Oscillator coil (TOKO) 1-406-070-11 


1 Resistor 
R1 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
RQ 
R10 
R11 


2 Capacitor 


C1 
C2 
C3 
C4 
C5 
C6 
Cr 
C8 
C9 
C10 
Cin 
C12 
C13 
C14 
CiS 
C16 
Ci7 
C18 
C19 
C20 


8200 


1kQO 


2.2k0, 
50k © 


1k Q 


4.7kQ, 
4.7kK0, 


1kQ 
1k 
1k 
1k 


0.01 uF 
0.01 uF 
0.01 WF 

22pF 

6.8 uF 
0.47 uF 
0.47 uF 
0.47 uF 
3300pF 
3300pF 
1 OOOpF 


10000pF 
10000pF 


1 OOOpF 
10uF 
22uF 
22uF 
22uF 
4.7 uF 
O.1F 


Carbon 
Carbon 
Carbon 
Semi-fixed 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Tantalum 
Electrolytic 
Electrolytic 
Electrolytic 
Ceramic 
Ceramic 
Myler +1% 
Myler +1% 
Myler +1% 
Myler +1% 
Electrolytic 
Electrolytic 
Electrolytic 
Electrolytic 
Electrolytic 
Electrolytic 


R12 
R13 
R14 
R15 
R16 
R17 
R18 
R19 
R20 
R21 
R22 


C2] 
C22 
C23 
C24 
C25 
C26 
C27 
C28 
C29 
C30 
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1k 
10k 
100k, 
33k 
47kQ 
100k 0 
330k 0 
22k 0, 
200 
33k 
1.2MQ, 


1.5uF 
0.33 uF 
2.2 uF 
10uF 
3300pF 
4.7 4F 
4.7 uF 

1 uF 
10uF 
0.015uF 


Carbon 

Metal film 
Metal film 
Metal film 
Metal film 


Metal film semi-fixed 
Metal film semi-fixed 


Carbon 
Carbon 
Carbon 
Carbon 


Electrolytic 
Metal film 
Tantalum 
Tantalum 
Myler 
Electrolytic 
Electrolytic 
Electrolytic 
Electrolytic 
Myler 
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Silk Diagram 
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1 an 
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7 dee 
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CXA1015M 


AM Radio 


Description Package Outline 
The CXA1015M is one-chip bipolar IC designed | 


for an AM radio set. All functions required for a - 20 pin MFP 


radio, AM front-end, AM IF amplifier (AM AGC, 
DET, LED drive circuit) and audio power amplifier 
(with electronic volume), are integrated into this 
high performance IC. 


Features 

e Contains all necessary functions from the front 
end to final audio stage. 

e Minimum operating supply voltage is at 1.8V 
typically. 


@ Low current consumption (ID = 2.7 mA typically 
e Built-in LED drive circuit for tuning 


+2012 [@) 


@ Built-in electronic volume 

@ Few peripheral parts. 

e Large output (EIAJ output = 540 mW typically 
for Vcc = 6V with 82 load) 


Structure 
Bipolar silicon monolithic IC 


Absolute Maximum Ratings (Ta = 25°C) 


e Supply voltage Vcc 9 V 
e Operating temperature Topr —10to +60 ne 
e Storage temperature Tstg —50to +125 °C 
e Junction temperature Tj 125 a o 
e Allowable power dissipation PD 500 mW 


Recommended Operating Condition 
e Supply voltage Vcc 2to7 V 


Block Diagram RIPPLE AF AF DET 
FILTER VOL Vcc OUT GND GND NF NC _ IN OUT 


6)-@-@-O--E jel G 
i J ‘ 

a; Pre- 

Power amplifier | 


Electronic volume 





Regulator -— 


ANT REG OSC IF NC IF METER NC AGC GND 
OUT IN 
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Unit: mm 
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Electrical Characteristics 
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(Ta = 25°C, Vcc = 6V unless otherwise specified: See the test circuit.) 


ltem Symbol 
Circuit current IA 
IF + AF (reduced voltage) VB 


Output level 


IF + AF 
Voltage gain Gvi 


Front-end voltage gain 


EIAJ output 


Attenuation (1) 










AT1 





THD 


| Attenuation (2) AT2 


Overall distortion factor 








Residual noise 


Condition 
No signal 


VIN2 = 455 kHz (1 kHz, 30% MOD) 
Output level Vcc = 2V 


VIN2 = 455 kHz (1 kHz, 30% MOD) 
Level at VIN2 for output level 


—4dBs 
















VIN2 = 85 dBy, 455 kHz 
(1 kHz, 30% MOD) 


VIN1 = 60 dBu, 1635 kHz 


VIN1 = 85 dBu, 1635 kHz 
(1 kHz, 30% MOD) 
RL = 80 THD10% 


VIN1 = 85 dBu, 1635 kHz 

(1 kHz, 30% MOD) 

Difference in output levels between 
VOL MAX and center 


VIN1 = 95 dBu, 1635 kHz 
(1 kHz, 30% MOD) 
VE = 0.63V 


VIN1 = 85 dBy, 1635 kHz 
(1 kHz, 30% MOD) 


Overall noise level RF input shortcircuited, noise level for 
VOL MAX, VIN1 = OFF 


AF input shortcircuited 
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—6 





1.35 








17 
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Test Conditions 
—"" ae = 25°C, Vcc = 6V unless otherwise specified: See the test circuits.) 


| SWeondition condition Test 
Item Symbol Condition a ' 


| Circuit current current 
VIN2 = 29  —— 455 kHz 
A (1 kHz, 30% MOD) 
Vcc = 2V 
IF + AF palafalo A VIN2 = 29 dByu, 455 kHz 
Voltage gain 











IF + AF (reduced voltage) 
Output level 





















(1 kHz, 30% MOD) 


VIN2 = 85 dBy, 455 kHz 










QU 


VIN1 = 85 dBu, 1635 kHz 


(1 kHz, 30% MOD) VB 


Front-end voltage gain Gv2 Talal A A A A VIN1 = 60 dBy, 1635 kHz VA 
VIN1 = 85 dBu, 1635 kHz 

EIAJ output VE B A |A B A (1 kHz, 30% MOD) VB 
THD10% 


VIN1 = 95 dBu, 1635 kHz 


A (1 kHz, 30% MOD) VB 


A 
VE = 0.63V 
Attenuation (2) Eanoonn A|A ae Se eka kHz VB 


Overall noise level A Cc Shortcircuited with an RF 
input-capacitor, VINT = OFF 


Residual noise A Shortcircuited with an AF 
input capacitor 









Overall distortion factor 


















> 
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CXA1015M 


Standard Circuit Design Data 
® Pin voltage 


Tw [aw fw l=] 

















Note) 1. All values are given as standard values. 
2. Measurement was carried out at the no-signal and VOL 
MIN state using the synthesizer circuit. 


Test Circuit for the Standard Circuit Design Data 








0.047 
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OSC coil 

















CF AM 455 kHz CF 
IFT AM 455 kHz IFT 
Osc AM OSC 
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Note) Pin 8 and 13 are grounded. 





Response (dB) 













































































CXA1015M SONY: 
AM 1/0 Characteristics 
mem ares 
S+N 
—10 }A4+—+ ee ee teens eoenrern aera, 
—20 —BS g 
\ 

—30 i 3 
=i \ 3 eee : 

jet — —|~f—_j-.[ g 

f =1680kHz N —— 
—60 -- fMOD=1kHz 
= MOD =30% | 
—70 
0 50 100 
Input level (dBy) Input level (dB) 
AF I/O Characteristics Regulator output vs. Supply voltage 
= = 
g : 2.0 7 
7 ts o 
as | 6 
— © > 
g S of. Tie 
> 
f £ £ 
a = 10 
6 5 8 
t= | , 
g Li tty | 


—90 





—70 ~—50 
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Input level (dBs) Vec — Supply voltage (V) 
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Output ratio (dB) 
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AF Stage frequency characteristics Distortion factor vs. AF Stage output 
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rr 2 ee eee 
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ce | | eee, Rae He 1 BI seamen sos Fa De FS is Sere eee ee ee ee 
| ry Tt 


hp ps pp tt tpt 


s) 6 

3) 3) 

© fas) mene 
ye pins 3V 4.5V 6V | 

Cc Cc + an eT ee — 
o AS) 

5 § 

2 2 

Qa Q 


























Frequency (Hz) Output (mW) 


Maximum output and Internal power demand 
Supply current vs. Output vs. Supply voltage 




















Maxirnum output 








| | | | | fay Py yy] | | | | 
ae et eee ee eae ee eo elle eee eer Scene corre eereres Sener ra 








300 F —- iene ces a ff} ft dtd ++ == = -4-— ++ —-+ 444444 
| | | | | i] 





Power (mW) 


J Internal power demand 





Nh 

oO 

[= 
T 





Supply current (mA) 
































100 ;— 
































0.005 0.01 0.05 0.1 0.5 


Output (W) Vcc - Supply voltage (V) 
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Temperature characteristics of regulator Temperature characteristics of detector output 





























0 
S 3 
i) 2 
e 5 
2 ay 
a 3 
5 5 
~ ~ 
= Fs —50 
s a 
—20—10 0 10 20 30 40 50 60 
Temperature (°C) Temperature (°C) 


Temperature characteristics of current consumption Declining curve of maximum power demand 
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Description 

The CXA1017M is an IC for use with AM 
stereo radio, with an AM stereo system identifica- 
tion and audio signal processing functions inte- 
grated. 


Package Outline 


Unit: mm 








Features 


® It identifies all AM stereo broadcasting systems 
(Magnavox, Kahn, Motorola and Harris) and 
switching the reception mode automatically. 

® By employing a PLL (Phase Locked Loop) pilot 
detection circuit and safety logic circuit, single 
channel interference or malfunction due to 
P.M. (Incidental Phase Modulation) is elimi- 
nated. 

® System identification time is minimized to 
about one second. 

® Single adjustment (using a semi-fixed resistor 





24 pin MFP 





Us3 


#8 











[| £0.12 





for VCO). 
® Few peripheral parts required. 
® High S/N ratio and low distortion factor. 


Functions 


® PLL pilot detection circuit 

® PSN (90° Phase Shift Network) 
® Matrix circuit 

® Malfunction preventive circuit 
® Mute control output 

® LED driver 


Structure 
Bipolar silicon monolithic IC 


Absolute Maximum Ratings (Ta = 25°C) 


® Supply voltage Vcc 9 

® Operating temperature Topr —20 to +75 
® Storage temperature Tstg —55 to +150 
® Allowable power dissipation PD 524 


Recommended Operating Condition 
®@ Supply voltage Vcc 5 to 8.5 
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2.25 MAX 


MFP-24P-L0O1 








CXA1017M SON Y; 


Block Diagram and Pin Configuration (Top View) 







MAIN CH IN (34> 
SUB CH IN (14H > 


L:PE | 


PE 2 






Ee are. 





LPF 4 


E re be FORCED MONAURAL. 


















HARRIS CONTROL OUT T is VCO 
DELOCK RESET CONT » PLL LPF 
PSN FILTER 2 a CT PD IN 
PSN FILTER 1 FILTER IN 
|e ee 
PSN FILTER 3 Ls SUB CH OUT 


a 
lab) =| 
Li 
< (1) STEREO INDICATOR 


PSN FILTER 4 yu Le to 
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Pin Description 
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No. | Symbol | Equivalent circuit | se _ Description 
| 
| 
| | VREG | 
| 10K $ 310K | | 
STEREO | | ; ae 
1 INDICATOR x1 | 8.0 | LED drive circuit | 
| x10 | 
GND | | 
| | 
7 - = - - aa = 7 
| | | B) output from Pin 16 
2  SUBCHOUT | ic fae 
| , | 
7 | Soe deel - os coer 2 7 ee 
14 SUB CHIN 15 | L—R+ pilot signal input circuit 
| For pilot detection 
ie lal, 1.5 | OP amplifier input for LPF 
4 | PDIN | 1.5 _ OP amplifier output for LPF 
| | | | 
5. |) PLLLPE 2.7 LPF for multi-PLL 
To PLL | | 
| output | | 
| | 
| | : | 
| | 
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| Volt V) — 
No. | Symbol Equivalent circuit | fey Description 
6 VCO _ For time constant of VCO for PLL 
i 7 “96 °C ae 7 
7 FORCED | | 0 | Forced monaural reception with 
MONAURAL | _ Hi-level pin input 
| | | 
ee Ses | 10K | 
- LOCK OFF | | _ Forced monaural reception with 
20 RESET CONT | wr 3 0 _ Low-level pin input 
| | | 
| | _ About +18 ms 3.3 V pulse Is 
8 MUTE CONT O | generated mainly the moment 
| | | _ matrix and PSN circuits are 
| (8) switched on or off. 
9 GND | 
| AV (typ.) of a regulator output is 
10  VREG | 
| _ obtained from Vcc via RREG. 
fe ae r ea ee Oe eee os | aes < a 
11. LcH OUT “Leh signal output 
| | 
Seereeees ie ited —- oete: ene ee eee eee 
12 RCH OUT | 1.5 _Rch signal output 
11512 
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CXA1017M SONY: 
| "Voltage (V) bs 
No. | Symbol Equivalent circuit | * (Typ. : N Description 
———}-——— Sih sree ee ene a - 
| | 
| 
13 | a * 15. L + Rsignal input circuit 
15 | LPF 1 30 | LPF for Harris detection 
| | comparator 
ser = | 15,16,17,18 a ial a - 
16 LPF2 | 30 _ LPF for Motorola detection 
| _ comparator 
| | 
| _ LPF for Kahn detection 
17 | LPF3 | 3.0 _ comparator 
| | | LPF for Magnavox detection 
18 | LPFA 20° “Vcomparion 
19 | HARRIS CONT 22 | Current is drawn for Harris 
| | reception 
| 
1 | at — = —_ \ ee SS SS ee = ae = 
| | Capacitor for PSN filter is 
21 PSN FILTER 2 1.5 | connected (1000PF) 
22  PSNFILTER 1 15 Capacitor for PSN filter is 
| connected (1OO00PF) 
| 15 Capacitor for PSN filter is 
23 | PSN FILTER 3 _ connected (10000PF) 
| _ Capacitor for PSN filter is 
24 | PSN FILTER 4 1.5 connected (1000PF) 
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s Sse * Input systems MOT: Motorola HAR: Harns 
Electrical Characteristics (Ta=25°C) MAG: Magnavox KAH: Kahn 


(Vcc = 8V unless otherwise specified) 

























































































































































































SSS 7 ——————_———_ ———— 
| Switch conditions, | ' 
Mark: ON for the number . : : 
No. Item [Symbol * Input system | [adi | Test | Min. Typ. ' Max. | Unit 
| It Bip | otk 5 6 | 7 | 8 | | | 
1 VREG Voltage () M9 SB Bh Be a Bs) cee see eee So) 40) 45 *V 
fa — pee ——_——— ——_—_———+— + — T_ +t —+—_-——+—— —+- | ant ——_——+— —— cS ae - — — ——_—— —+— + | 
2 VREG Voltage (H) M9 By] ||| aay eee eee eee ae 35) 4.0} 4.5] V 
aes “ | Os ia ins En zl Se ceeeeet | 
| | | | . : ve : 
3. VREG Voltage (M) M9 ic 1} | HI | | | Hae ale MINCE SUnRE Y | 3.5 4.0 St oN 
| | | | 
= 5 --~+4—- + ——-~______+-— + ~ 1 + = $$$ ] — 44+ —_— — —_——— ~~ — SS 
4 | OFF CHECK1 (ST) M5 | ri) df | | 7.9 8.0 8.1] V 
| | 
aah ——— --—_—--— + wot + T | a can ieee ane 1 “te f || a Se i ae Se a —~ -— ——- - —+ +————--— to -——-— 7 ~4 
3 | OFF CHECK1 (HAR) M6 | | | 3.9 4.0 4.1) V 
| | | 
_| : : = | ee t+ . i = - 
| 6 | OFF CHECK1 (MUTE) M8 ce2cen | | | Qo] 0 ey ty 
| | | | | 
| desc ee te a i. — in Haat TT aie TI rT q | Measure with Vcof=33kHz by fT 33 9 | ~ | 34.0 eset 
7 | Check VCO operation  \f7 6 | | changing V1 with VH =2.75V, [Eien Menara 7 3 7 
| ie | VL = 2.55V, VM=2.65V 32.0 33.0. | 
+ $$$ $$$ a nen it +~— 1 + — —— -— —- _ + —4---- - —}—_— $4, 
| VCO oscillation level M7 | | | | | | | Measure by controlling Vi DC so Mz 0.5 07 Go| Ne 
| check ‘ | | | ¥ | output frequency becomes 33kHz st | 
Pee eee : : a ee L 4 ae ES ee [ES oe | HS area oe Le st a a a an i a ula = a he el 
| ee | | | Input — 53dBm pilot signal (f =250Hz) | | 
Q | ST IND CHECK MIS MO | iL He A} | | (unti! measuring point DC becomes 0 0.6 | V 
re | er ee coe ee ae tonne a? ts (ee on g __ less than 0.6V) | ; | —_ — 
| | | _ | Reh output when — 26dBm (f = 1kHz) | | 
10 STR output level (R) M11 | MOT A A | ut | signal is input simultaneously with the = 23 -— 20 17 |dBm 
Ff | | | | | | pilot signal | 
et fp +—-t + { : ——} 
; tt i tt | | | “Leh output when — 26dBm (f = 1kHz) | | 
1 | STR output level (L) M10) MOT | B | | | signalis input simultaneously with the - 23 20 | ~17 | dBm 
| oe } || | pilot signal 
La a th el ee eo te y Ce ame y Ee Feet ese (Nee eee lee —f—_} 4} - cones = = =i —_—_ 
| | | oy . Rch separation when — 26dBm 7 
2 | STRseparation (R) | M11 MOT | } | | AG (f = 1kHz) signal is input 23 | dB 
| | hI | | simultaneously with the pilot signal | 
(~we. | . ae emer reac td aw | TY | ‘Lchseparatonwhen—26dBm || | 
13. | STR separation (L) | M10 MOT | | | | B | | (f= 1kHz) signalis input 23 dB 
| | | | simultaneously with the pilot signal | 
eae eae ae Sh pues a cae fd a a a Sea | a “| Reh distortion factor when — 26dBm [ 
4 STRdistortionfactor =f agi; | MOT | A | | (f= 1kHz) signal is input | 1.1 YW, 
| (R) I | | | | | simultaneously with the pilot signal | 
}—.-- 4 ------ = SSEanaESRnET EER RREERRRSLSRERNE ‘GEA ean ‘Ga 9 +——++—_}+—+ 4+—— ++ + - —-—- —-— ————_—_--_}+— +——. —- 4 
T ; P | i| | Lch distortion factor when — 26dBm 
Ps STR distort f he : | 
2 | iL) BRON TASTOr Milo | MQ] A i} B | (f= 1kHz) signal is input | Ab %, 
| | | simultaneously with the pilot signal 
b T == +— sanaananicisaic! (GAGIGGE (EE (GR (aaa OR | 7 aaa SS ——— ++ a’ 
y | ee ; | . | ; | | 2d 
16 | FMONO operation? Jar3) MOT jonl | /B/}/Bq | al | | bah SO Oe 
— — SERIES po a Ree re ee $= af te = eel ulime + ed $$ —_—______—— $$ ht +> 
— | F-MONO operation 2 li aye an | | | 5 
7 | Mon) M5 MO1 | J Sees 7.9 8.0 | 8.) V 
——___—— La ~~~ - $4 —— - 4+ —{-_4+ _+ fit +—H eee See eee f —}-—--——__--—_____- —---— — + 4 + 
| | | | | | 
| MOT | || t 
18 | MUTE pulse check 1 | M8 | MO | | | | } || | | oe if M8 outputs pulse more than om: | th hme 
pe ee +— are — 1 a a at ——______—_—— - - ee ee 
9 | MUTE pulse check 2 M8 | MOT | | | ae if M8 outputs pulse more than 18 | 55 ane 
_ —— —__________-- ——_|— —_——— earn —j—_—+—_} ft tt +} 4 af 4 $$ —$____—_+—__—_ 4 ———__—_—— —— +— 
2) Cock Rieperation't M3 MOT | | } | | | | } | Kary if M3 becomes Hi by making C1 7.9 8.0 8.11 V 
SSS ae nee ters ee Nn ns Se nine on on + {4 —+— L en es Sc 4 = -— 
2] | Lock R operation 2 1Nt5 MOT | | | | | | | aes if M5 becomes Hi by making C1 7 9 | 8 () 8] | V 
——— = —-—-— ——-—- $$ +4 —_—__—____—- +—-——+—-+- + —+—+ leak ‘ or zi +— |_| 4 + +} eee ee ——+ 
» | MUTE pulee check’ V8 MOT | vie if M8 outputs pulse more than 0 | | 1] | a 
-— —+ + 4 ——_—_—_—— $y pt -+— +—}— ——-— | 44 fp $$ - + - | - ———_—_+—_________ 4 
| | | rT rT] " Input — 39dBm (f = 50Hz) pilot signal | 
23 | ST IND CHECK MS | MAG Ie a | {until test point DC becomes less than Q | 0.6 V 
| } | 1. ppt 0.6V) 
bese 2: at Sa neeere [ ree } jt 2: Ea eet Deesom | Bm em, Cae Pe 4. Be ee _ — st 
| | | | | Rch output when — 26dBm (f = 1kHz) i] | 
24 | STR output level (R) M11 MAG Al | | AT | if de is input simultaneously with pilot —23 | ~ 20 -17 |dBm 
| | | | | signa a eee ns oe | 
AD r | | | | I Leh output when — 26dBm (f = 1kHz) ] 
25 | STR output level (L) Mlu| MAG | | | | B signal is input simultaneously with pilot = 23°) 20 ~17 | dBm 
| | | Litt | |. signal | | | | 
Ln aEGaS (CARRERE RRR ERDEE-AEERE| REET EERE RE REECE CRERCNRN Gaed EERE nea Ra VSR +++ + le | ae a= Hh HC CO 
Pa | | | | | | Rch separation when — 26dBm | 
26 | STR separation (R) M11 MAG | | | } | A (f = 1kHz) signal is input 23 | | dB 
_ | | | | iy | | | Leh separation when ~— 26dBm ] i T | 
27 | STR separation (L) | MILO MIAG | B {f =1kHz) signal is input 92 | dB 
| ! | simultaneously with pilot signal | | | 
-— +— $$ —+—_— + ——— th ++}. + 4+ +, —-}- 4 4-4. - : $$} td ——+——- 
és VST Rt aiatoainnte ck | Rch distortion factor when — 26dBm: 
28 (R) ia M11 MAG | | | rot oA (f = 1kHz) signal is input | | 1.1 %, 
[ R | i I simultaneously with pilot 
-}—__——. a eS eee eee ie +t} a oe a ——+ eee (ot ee a 
: ; | | | Leh distortion factor when — 26dBm. ‘l ia | 
29 | STR distortion factor NELO NIAG | } | |B | (f= 1kHz) signalis input | 111 &% 
tL) | | | simultaneously with pilot 
——_ = ee eee 4 +— — ———__4 ff ptt ee = a a | ene Ey = 
27) | F-MONO operation 1 és ; Laval | > 7 
30 | (MAG) M2 VIAG ON | B | | Yj 7.9 8.0 8.1 \ 
r— - ail - = —$—$_}__— . + = (ar ——+ | + ne | oo + pot $$ —_ anes + = { = 
‘ F-MONO operation 2 7 . | | _ 
ob lsaaagy oe M5 MIAG A ee | | | | dip se 7.9 8.0 oP ee 
| —. il as en Sen eres | ee dons ss Ss —— 
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Electrical Characteristics (Ta=25°C) 








MOT: Motorola — HAR: Harris 
MAG: Magnavox KAH: Kahn 


(Vcc = 8V unless otherwise specified) 


* Input systems 




































































































































































































































































Sop - = 7 os 
| | Switch conditions, | 
| Mark: ON for the number | : | ; 
No. | Item Symbol) * Input as are rs ew al re a 4 Test Min. Typ. Max. |Unit 
| | | | | hom a | | 
[a = 4 me | [edits { i i fa Se ge Se 
| 
> x “ } j t | | 
32 | MUTE pulse check 1 M8 MAG ClBRIATA A A | A Check if M8 outputs pulse more than | QO ick Faye 
= — = a iE a HE jt ae 4p ir ———s — == - — = + —_— + —+—__— dine — 
33 | MUTE pulse check 2 |M8 MAG | | | hack if M8 outputs pulse more than | 1g 65 ne 
2 SS : at —[—— SS +} 74 ——- | +——+t+ tt +— ++ ee eS —t+ => = ne 
34 | hase operation 1 M2 MAG | | | | | ae if M2 becomes Hi by making C1 | a 8) 8] V 
rr | at ~~ a or oor am ee oe i +— had — - = ——___—$———————_—_—_———_+— - fe —— 
ae. | ac, operation 2 M5 MAG | :&B } | | | Wie if M2 becomes Hi by making C1 | 79 3.0 el} Vv 
$$ i ap —4 }—+—_} _4 he | || a be 4 —____— _ ro 4-4 - +} -— +--_ 
| | | : | | | | Time before pulse of more than | 
36 | MUTE pulse check 3 M8 MAG li | ¥ | ¥ | DC=3Vis output when C1 ismade3V 0 | 11 | ms . 
——4+—— —— ——— - t — _ +—, ——_—} + ft | vere os — _ —__—___— —— + Sd a — 
7 | | ny | | Rch output when — 26dBm (f = 1kHz) es Says 
37 | MONO outputlevel (R} =| M11 | A | | || B | B signal is input 29 26 23 | dBm 
| | | 
Hen ——- ~ a —_—____—— —+—}— — ep pf —— +—~— + + 
| | L tput when — 26dBm (f = 1kHz) : ft 
38 | MONO output level (L) = MI | Sate eee os Fag | 26 | —23 | dBm 
+ | : Ganmannaia sr (ca: Me Ga ak Ss (aa CAN (kc | Re fad Sa ls GER CRT ERE Roe eeaiaT GcReieEian Gaenemiaey “aueaeeaA (ae 4 
39 MONO distortion | M11 | | | | | | | Rch distortion factor when — 26dBm i 0 
factor (R) ie | | | | | | (f= 1kHz) signal is input ; ms 
= eS am ———- = + + - +—+—4-+-+ +}, +—}—}— cal SS ———— ee ; a nn: came | 
40 | MONO distortion | 10 | | | i | | Lch distortion factor when ~ 26dBm 11 Lg 
| factor (L) i | | | | | (f = 1kHz) signal is input | | Oe 
ee ee NS See een ee (eae CURDS (re a Ce [| Fee aN —_—_ —_+—_—— a 
4 | | T | | Input -38dBm (f =550Hz} pilotsignal | 7 
4] ST IND CHECK M5 HAR | B I | | A | A | (until measuring point DC becomes | Q 0.6) V 
t tL | Leh oh | |_| Jess than 0.6V) | | | | 
——— -- + a Hp rs oo 4+ bate fo + — oo - —- ~ =f] 
| | | | Hef | _ | Input —38dBm (f =550Hz) pilot signal | 
42 | HAR CONT operation iM6 | HAR | | i | | | {until measuring point DC becomes () | 0.6) V 
pil Nk he Ne ee NS Seal Lola ltl ese tan BYIe pic rae Cm EE eee aU 
| | | | | | Rch output when — 26dBm (f = 1kHz) | | ir | 
43 | STR output level (R) | M11 | HAR | | A ; Al oo _ signal is input (until similar condition as — 23 —~20 | ~-17 |dBm 
| | | | | i | | above met) | 
—t— + ~~ - - + -te + + H+ + a | aaa Seis iar Read 
| | | || Lch output when — 26dBm (f =1kHz) | 
44 | STR output level (L) | MLO HAR | | |B | signalis input (until similar conditionas == 23 20 17 | dBm 
ESE Es eee SE SL See | fp yd |_| | above met) oo eee | a ce ME 
= 4 | | ei | Rch separation when — 26dBm — | | 
45 | STR separation (R) M11 HAR | | A | | (f=1kHz) signal is input with similar 23 | | dB 
| | | | | condition as above 
Se ee anor baker wie = 4 t+ t t qth ace ; hen — 26dB r a SS 
+ | 4 | | | Leh separation when — m ut) | 
46 | STR separation (L) M10 | HAR | | Ye Be} | (f= 1kHz) signal is input with similar 23. | | | dB 
| | | | | | | | | condition as above | | | 
i eee eee. lk = aes | | a! rT | f " Reh distortion factor with — 26dBm ne [a eaten |i “| 
; ; | | | | | Reh di ion rwith — | | 
af Aw ep Meee | M11 | HAR | | | A | | (f= 1kHz) signal is input with similar | 1.1 | % 
| | | | ed | | I | | condition as above | 
Sl a eae Re Be (i ea EP [eC (| IP Dm esceeed edSAe A edie eee Me ont |e ele" Lr en 
 STRdi a | | ‘| i | | Lch distortion factor with — 26dBm 
48 | istortion factor | M10 | HAR | | iL | | B | | (f=1kHz) signal is input with similar 1.1 % 
(Ll) | | {| | | | condition as above | | 
MW aanecicuncca. | “ft Vk hi el Wl dee eames tm Weta fe ae ht Mk 
ee Operarien i | | |p |i ae | Check if M4 becomes Hi when $1 is ae Tre | 
49 (HAR) | M 4 | HAR | | B | | B | | A | | set to ON } 7.9 8.0 > 82] | V 
cea T reer ——— + — —_— sane ities Gaile] SRM’ aie] (i re . — : nace a = ——— —- eel 
a ee i | ay if | | i CO! i 1i | 
50 | lar operation 2 | M5 | HAR | | | | eee becomes Hi when $1 is | 7.9 3 () 3.1] V 
een ae an era eae Poh tT | | | bapa botoreaubamothenOe=ay | fo eel 
| | | | | | Time before pulse more than DC = 
5] | MUTE pulse check 1 | Me | HAR | | } | | | is output right after $1 is set to ON () ll | ms 
a  eeieniiecens ee Os oe le a es ee ee 
5: | fo | Time before pulse more thanDC=3V | | 
92 | MUTE pulssohesk 2 M8 HAR | | | is output right after S1 is set to OFF | 18 | 95 | ms 
— = ees +++ 44+ +++ a +++ ore SS A oS io =e es pee eae eee ee cece ee 
= | 2 2 |} | | A , é | 1 | 
oan fase operation 1 M 4 HAR | | Bs if M4 becomes Hi by making C1 | 7.9 80) | g1ilv 
|-—-- no +4} ia oo ese ———_____—_ —— — — Sr | — ~+ 
: | } | F : : | | 
54 | ren operation 2 M5 HAR | | | ea if M4 becomes Hi by making C1 | 7.9 8 () g.1]| V 
jp Sear OOO Te SERS ew = pe oh +++ | | se fi A et ts Bac > | 
ce | : | | | Time before pulse more thanDC=3V | 
55. MUT N | Pils ri ; 
99 E pulse check 3 M8 HAR | | | is Output right after C1 is set to 3V | 0 1] | Ss 
a re re | | A (a I EL Sa ee ee oe z poe sere ee RE Te Oe, ee Laer es 
[ | is ; | rtd nal input —52dBm (f=150Hz) pilotsignal | 
| ST IND CHECK M5 KAH | i ti | | | (unti! measuring point DC becomes | () 0.6 | V 
| | | | is | | less than 0.6V} | i | 
en ee in a ee Seen eee eens een | Sy Sd Se Se aot = aR acetal n re ey +—_—_—_——+— 2 
| | II | Reh output when — 26dBm (f = 1kHz) | 
_ KAH output level (R) M11 KAH | | A!]BYA |i | 4 |__ signalis input until condition as above jp. 223 20 17 | dBm 
— atl +—— fe — 4+} =e [ — 1 [ +——}+— _is met aly _— _ a eee oe | 
| | . | | Loh output when — 26dBm (f =1kHz) | 
| KAH output level (L) M10) KAH | By signal is input until condition as above eS «| 20 17 | dBm 
se hte ar ane a ene eg LOT I sob Piero! , Se en 
3 | | | Reh output when — 26dBm (f = 1kHz 
| KAH separation (R) Mil KAH | 1 ; A | | signal is input until condition as above 23 dB 
| | | is met 
}-—__-—_- -—+- — = 5 4 —_—_—_—_ + —___+__--f_+___4 4 +— 4 —_{— — a ————_____— ——+_~_ $—_____—— —__— 
} | . | [ i V Leh output when — 26dBm (f = 1kHz} | 
60. | KAH separation (L) MILO | KAH i{ | B | signal is input until condition as above 23 | dB 
is met 
>) Yt Sen ne EE SO SER Gn Sn | Ge 5 ; = + ———_}———_——}— 
‘ ; ; | | | | | Reh distortion factor when —26dBm | 
61 ae distortion factor M11 KAH | } | | | A | | (f=1kHz) signalis input until condition — | | | Lal Vs, 
| a | |_| | as above is met. ng | 
+ SS ae eee ee eae + ooeen Gomer! | a ae 5 pt te a : ~ SSS _ + - 
: : Lch distortion factor when — 26dBm | 
% . » | . | | 
Te Mlo) = =KAH eee oon eee: (f= TkHz) signal is input until condition SE tr ee 
{ | aes | as above is met | | 
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Electrical Characteristics (Ta=25°C) 











* Input systems 


SONY: 


MOT: Motorola HAR: Harris 
MAG: Magnavox KAH: Kahn 


(Vcc = 8V unless otherwise specified) 



























































Switch conditions, | q | 
Mark: ON for the number i | . 
No | Item ie * Input system | 4 At ; | ai a) : ; : : Test Min. Typ. | Max. ‘Unit 
| | | [pa | oO | ) | | | 
+ | a ) + -——— 
4 | F-MON tion 1 | | ; i ae | Ps | | 
oc PE RA fp POP B ALBA AA oe rome anes 79} 80} 81] V 
| F-MONO operation 2 gg ly | 1 1 |i | | | Check if M5 becomes Hi when S11 is | | | 
pp —_—_— 7 rt = i ee a ee ——_——— - epee =i ———— {+ 
| re Be he | Time before pul thanDC=3V | | 
= MUTE pul 1 | ky | pulse more than 
65 PFE pulss:cheen | MS KAH | | | | is output when $1 is set to ON | 0 | | 11 | ms 
I gS jot ff shes xe (Ps (Ree : aa an 
a6 MUTE pul k2 | | | | | I 7 | | Time before pulse more than DC =3V | i] 
| h iv | | | | } a | 
6 Reerreee | M8 | KAH | | ! | | | is output when $1 is set to OFF 18 | 95 | ms 
i cs a aan REI aa (aaa an hee ‘maa IT | aa aaa eal | _ Be ag pe eG ' — on ‘ 
67 | er operation 1 M1 KAH | | | | | pial ad becomes Hi when C1 is | 7.9 | 8.0 3 | y . 
= ——- — — ++ goak ++ Ht a Nek el ee ene ——— 4 ! = 3 + 
Lock-R operation 2 MIs | | | | | || | | | Check if M5 becomes Hi when C1 is 4 
68 | (KAH) | M5 | KAH | | ! | | set to 3V 7.9 | 8.0 | 8.) | V 
r= foo a ~ a t + rare ~ ey 
69 MUTE pulse check 3 | | | | } | | Time before pulse more than DC =3V | 
| viviv | v | v | is output right after C1 is set to 3V 
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CXA1017M 


Application Circuit (1) 






Main ch out Main ch in 


{ R) (3) 
Sub ch out 


Sa aan (L—R-+ Pilot) 





DELOCK RESET CONT 


PSN FILTER 2 @1) 


PONARILTER 


C245 
| 
PSN FILTER 3 ae 


PSN FILTER 4 4) 


























SONY :. 


REGULATOR 


18ms 18ms 


(6) 7 | 
tai i P-P. 
iy ap 


ke Ne. 








sete ose component 


SUB ch out } Ss LPF 
2 )4Eew— Hs 
STEREO INDICATOR 
aw 
) (nd) =Voc 








SAPETY JcOGIO 
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Application Circuit (2) 
Vec=8V a IN 450KHz 100mVrms 












f =3.6MHz 
Oscillator coil 


C29 
I 


CXA 1017M 





* HPF 


LCH RCH 
OUT OUT 
O x Metal film resistor 
MUTE. vv Myler capacitor +1% 
CONTROL C22 metal film capacitor 


oe C25, C30 Myler capacitors 


* See the HPF filter characteristics 
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HPF filter characteristics 
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Frequency (Hz) 


Filter frequency for characteristics evaluation 
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Shunt regulator characteristics 





























































































































= 
® 
0) 
£ dee dk 

S oS eae A Ae 
5 
ed 
& 
> 
oD) 
o 
oc 

40 50 60 7.0 80 90 10.0 

Supply voltage (V) 

Regulator temperature characteristics 
= 
®o 
Oo) 
ny 
To) 
> 
5 
~ 
& 
_ 
oO) 
®o 
o 
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VCO Oscillation frequency temperature characteristics 
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CX-857 +CXA1017M (Magnavox mode) 
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Pin Description of the Printed Circuit Board 
IF IN : IF INPUT pin for the input of 450 kHz 100mVrms signal. 
GND : Ground 
Vcc : 8 V. Vary the R20 value of CX20177 (CXA1017M) in accordance with the shunt regulator. 
Since the shunt regulator output voltage (CX20177: Pin 12, CKA1017M: Pin 10) has been set at 4 
V, set the R20 to satisfy the following. 
Vcc — 4V 
R20 
Rch, Lch : Rch, Lch output pin for the stereo signal. 
It is possible to drive up to about O dBiowith RL = 5k). 
MUTE : If generates a pulse (about 3.3: V) with the width of +20 ms mainly at the time of switching 
between Monaural and Stereo and PSN switching between ON and OFF. 


215 mA 


Forced Monaural Switch : Switching to ON enables reception of the monaural mode forcibly. 
Operation of Main Parts 


R1,C5 : CX-857 PLL LPF constant 

R4 : Input level setting to the divider 
C11 to C14 : Capacitor for PSN 

C15 to C18 : Capacitor for Pilot lock detector 
C21, 22, 30 


R13 to R15 \ Secondary Low pass active filter 














O e oon is 
C23, 24 
R16, 22 } For PLL LPF of the CX20177 
R17, 18 
C25 | For VCO of the CX20177 
R20 : Resistor for the shunt regulator 
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Adjustment and Check Methods of the AM Stereo Evaluation PCB 
1. Adjustment method 
Only three points are to be adjusted for the evaluation PCB. 

1-1 Adjustment of the CX-857 VCO oscillation frequency 
Input the non-modulated signal 450kHz 100mVrms (100 dByx) through the IF IN pin printed on the 
PCB and turn the oscillation coil so the CX-857 Pin 13 DC voltage becomes 1.7 V. 

1-2 Input level adjustment of the divider 
Input the 450kHz 100mVrms with 45% modulation (Motorola mode) through IF and adjust R4 
(VOL) so the Lch or Rch output distortion factor is minimized. 

1-3 Adjustment of the CX20177 (CXA1017M) VCO oscillation frequency 
Monitor the Vcc oscillation frequency and adjust R17 (VOL) so the frequency becomes 3,300Hz at 
the time of free run. 


2. Operation check method of the CX20177 (CXA1017M) 
The following is a simple check method to identify the system using the pilot signal. 
2-1 Identification confirmation using the pilot signal 
Input the pilot frequency signal through Pin 16 (Pin 14) via a capacitor. The frequency and signal 
level are as follows: 


MAGNAVOX 5 Hz —38 dBm 
KAHN 15 Hz —53 dBm 
MOTOROLA 25 Hz —52 dBm 
HARRIS 55 Hz —38 dBm 


With input of the above signal, the LED indicator lights after a delay of about 1 sec. Simultaneously, 
about 40ms pulse (about 3.3 V) is output from the MUTE pin centering around the time when the 
audio block is switched. 

In the HARRIS mode, Pin 21 (Pin 19) draws current and the CX-857 Pin 6 voltage enters Low level. 


Note) When CX-857 is not locked (when the CX-857 lock LED is not lit with the input of a 450 kHz car- 
rier to IF), the forcible monaural signal is output from CX-857 to CX-20177 (CXA1017M) (Pin 22 
and 20 has entered low level). At this time, do not use the IF input but apply 3 V to Pin 22 and 20, 
in checking the above use CX20177 (CXA1017M) alone. 
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Parts List of the AM Stereo Standard Circuit 


L1, 3.6 MHz, Oscillator coil (TOKO) 1-406-070-1 1 


1) Resistor 
R1 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
R10 
R11 


2) Capacitor 


C1 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
C10 
C11 
C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 


8200 
1k QO, 
2.2kQ, 
50k Q 
1k QO 
4.7kQ 
4.7kQ 
1kQ 
1kQ 
1k 
1kQ 


0.01 wF 
0.01 uF 
0.01 pF 
22pF 
6.8 uF 
0.47 uF 
0.47 uF 
0.47 uF 
3300pF 
3300pF 
1000pF 
1 OOOOpF 
1 0OOOOpF 
1000pF 
10uF 
22uF 
22uF 
22uF 
4.7uF 
0.1 uF 


Carbon 
Carbon 
Carbon 
Semi-fixed 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Tantalum 
Electrolytic 
Electrolytic 
Electrolytic 
Ceramic 
Ceramic 
Myler +1% 
Myler +1% 
Myler +1% 
Myler +1% 


Electrolytic 
Electrolytic 
Electrolytic 
Electrolytic 
Electrolytic 
Electrolytic 


R12 
R13 
R14 
R15 
R16 
R17 
R18 
R19 
R20 
R21 

R22 


C21 
C22 
C23 
C24 
C25 
C26 
C27 
C28 
C29 
C30 
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1kQ 
10kQ 
100k 
33k 
47k 
100k 2 
330k 2 
22k 
200 
33k 
1.2MQ 


1.5 uF 
0.33 uF 
2.2 uF 
10uF 
3300pF 
4.7 pF 
4.7 uF 

1 uF 

10 uF 
0.015 uF 


SONY: 


Carbon 

Metal film 

Metal film 

Metal film 

Metal film 

Metal film semi-fixed 
Metal film semi-fixed 
Carbon 

Carbon 

Carbon 

Carbon 


Electrolytic 
Metal film 
Tantalum 
Tantalum 
Myler 
Electrolytic 
Electrolytic 
Electrolytic 
Electrolytic 
Myler 


Silk Diagram 
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sony. CXA1019M/CXA1019P 


FM/AM Radio 





Description Package Outline Unit: mm 

CXA1019M/1019P is a one-chip FM/AM Radio IC 
designed for radio-cassette tape recorders and eatilsoal 28 pin MFP 
headphone tape recorders, and has the following 
functions. 








Features 
e Small number of peripheral components 
« Low current consumption (Vcc=3V) 
For FM: lo=53 mA (typ.) 
For AM: lp>=3.4 mA (typ.) 
e Built-in FM/AM select switch 
e Large output of AF amplifier 
Vcc=6V, EIAJ output=500 mW (typ.) when 
Vcc=6V. load impedance 82 











Functions 

FM section 

e RF amplifier, Mixer, OSC (incorporating AFC 
variable capacitor) 


MEPs SOP SL: 02 


CXA1019P 28 pin DIP 


e IF amplifier 

e Quadrature detection 

e Tuning LED driver 

AM section 

e RF amplifier, Mixer OSC (with RF AGC) 
e IF amplifier (with IF AGC) 

« Detector 

e Tuning LED driver 
AF section 

e Electronic volume control 


4 
al 


0.5 MIN 
45 °8 


| 
|_4. 
_— 


Structure 
Bipolar silicon monolithic IC 


| 

NI {| 

al + =. 
+ 


3.4 MI 





Absolute Maximum Ratings (Ta=25° C) 


e Supply voltage VEC 9 V 
e Operating temperature Topr =1.0 to. +60 ae 
e Storage temperature Tstg =5O to 7-125 =e 
e Junction temperature Tjmax 150 =C 
« Allowable Power dissipation Pp CXA1019M = 700 mW 

CXA1019P 1000 mW 


Recommended Operating Conditions 
« Supply voltage Vcc 2 to 7.5 V (CXA1019M) 
Vcc 2 16..85 V (CXA1019P) 
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CXA1019M/CXA1019P 


Standard Circuit Design Data 










































































Voltage (V) 
No. Symbol Véec=3V' | Vec=6V Equivalent circuit Description 
FM AM) FM | AM 
1 |GND O O 0 0 
Phase-shift circuit Connect 
a eer 
2 FM DISCRI 2.18/2.70|4.88 5.43 i Syste Ra 
1.2K 
3° INE Tee dee: | 320 i820 Negative feedback pin 
27 AF OUT Lee ee | S208 30 Power amplifier output pin 
@) 
4 |VOL CONT 1.25/1.2511.2511.25 20K Connect. variable resistor for 
electronic volume control 
ss 
GND 
5 AM OSC 1.25/1.25/1.25]1.25 =n AM local oscillation circuit 
6 | AFC 12 eS)" @) AFC variable capacitor pin 
Regulator pin 
8 REG OUT 1.25/1.25/1.25 oA ae : 
©-— > (REG) 1.25V (typ) 
7 —M OSC 1.2511.25.1.2511.25 ar FM local oscillation circuit 
fo] sp 
9 |FM RF 129/15 2514.25) 1525 C Connect FM RF tuning coil 
ae 1.25V 
12|}FM RF IN 0.3) 0O> || 0.3) 0 @ FM RF input pin 
{K 
(10) 
10;};AM RF IN L2Sle2S Me2 S25 Vec AM RF input pin 
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Voltage (V) 











No. Symbol VecH3yV | Vec=oV Equivalent circuit Description 
FM | AM | FM | AM 
11 }NC 0 








13:/GND (FE GND) 








‘IF output pin of FM and AM 


Connect IF filter 
14 |FM/AM FE OUT /|0.36) 0.2 {0.36} 0.2 Ct 


Voec 
3 J FM and AM bands selection 











switch pin. 
E t !During GND it becomes AM and 
15|BAND SELECT /|0.84) O {0.88} O = during open it becomes FM. 
{OK 
TT? GND 
() | 
16 }AM IF IN O 0 0 0 2K Input pin of AM IF 








17 |FM IF IN 0.34; O |0.88]) O 























Input pin of FM IF 
18|)NC O O O O ‘“ 
. ake 
/19|/METER 1.6/1.6/45/45 eee, 
(For tuning indicator) 
== 
20|}GND O O O O 
AFC pin of W band. 
21 | AFC/AGC 1.25)1.49}/1.25 During AM, it determines time 


constant of AGC. 


AFC pin of J band. 
During AM, it determines time 
constant of AGC. 





22 | AFC/AGC 2ST a2 25 








23 | DET OUT 1.25 1.0 |1.25 Detection output pin 
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RIPPLE FILTER 





Wee 





3.0 


Voltage (V) 





3.0 | 6.0 











6.0 


Equivalent circuit 
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Description 


Power amplifier input pin 


Ripple filter 


Power supply pin 


|28| GND oo Os Power GND 


i Note) The pin voltage of pin 6 during AM, it is the same pin voltage of pin 22 during J BAND and is the 
same pin voltage of pin 21 during W BAND. 
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Coil data 
AM OSC 


Core diameter 60.06 mm 2UEW 


Number of windings t 

















Equivalent to L-5K7-H5 Mitsumi Electric Co., Ltd. 
or 7TRS-8441 TOKO Co., Ltd. 


Core diameter 60.07 mm UEW 


S 

4) Number of windings t 
S () 

(6) 

















Equivalent to 21K7-H5 Mitsumi Electric Co., Ltd. 
or 7/MC-7789N TOKO Co., Ltd. 


FM RF 


V @4 mm 
+ 60.6 mm 4.5t 


FM OSC 


ae o4 mm 
t ¢0.6 mm 3.5t 


AM bar antenna 


ine 





Secondary 
PFWE8 
BPF (88 to 108 MHz) Soshin Electric Co., Ltd. 
CF1 SFU-455B Murata Mfg. Co., Ltd. Qr BFCFL-455 TOKO Co., Ltd. 
CFZ SFE10.7MA5 Murata Mfg. Co., Ltd. 
CRS CDA10.7MC1 Murata Mfg. Co., Ltd. 
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CXA1019M Evaluation Board 
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Parts arrangement diagram Pattern diagram 


CXA1019P Evaluation Board 
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Parts arrangement diagram Pattern diagram 





—317- 


~ CXA1030P 





FM/AM Tuner 


Description 


The CXA1030P is an IC designed for FM/AM 


hi-fi tuners. It combines the functions from the 
FM/AM front end to the detection output stage. 


Features 


Few peripheral components 

The FM front end suits for the FTZ 
standard. 

A ceramic resonator is used for the FM dis- 
criminator. 

The AM mixer has particularly high sensitivity 
and good input characteristics. 

The AGC characteristics are excellent. 
(FOM = 90 cB typ.) 


‘85 


Functions 


FM front end (double valanced mixer, FM os- 
cillator, and FM oscillator buffer) 

FM IF AF (FM IF limiter, quadrature detector 
S-meter drive circuit, band signal output cir- 
cuit, and AFC drive circuit) 

AM RF, IF, AF (high frequency amplifier stage, 
AM double balance mixer attached with AGC, 
balance mixer, AM oscillator, AM-IF amplifier 
attached with AGC, and AM detector) 


Package Outline 





28 pin DIP 








F| 
LT 


B.OMIN, | 








ix, 
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3) 
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= 
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05 71 | 


4.2 £0.15 
F bios. 


DIP-28P-03 


Unit: mm 





Structure 
Silicon monolithic IC 


Absolute Maximum Ratings (Ta = 25°C) 


e Supply voltage Vcc 10 

e Operating temperature Topr —20 to +75 
e Storage temperature Tstg —50 to +150 
e Allowable power dissipation PD 876 
Recommended Operating Condition 

e Supply voltage Vcc 5 to 9 
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Block Diagram 


i] [7] (25) (22)——(20 2") (13) 
| | 


a al FM OSC FM LIMITER 
+ + 
(i) FM FE MIXER OSC BUFFER FM IF AMP DEMODULATO 











FM-AM 












es] 


SIGNAL METER 








oH) 


























a 4 
| be | AM IF | L FM-AM 

a | 
(10) AM FE MIXER AM OSC DETECTOR AF AMP AGC/AFC r IF BUFFER | 
> ——~ | 














ee) (8-23-24) : (6)—<——() (2) (15) 


Pin Configuration (Top View) 

















FM front end mixer input1 G) @8) FM front end mixer output2 


FM front end mixer input2 (@) 7) FM front end mixer output2 
FM/AM front end ground @ @6) AM mixer output 
FM oscillator buffer output (4) @) FM LIN IF-AMP output 


FM oscillator tank ( (24) AM IF input 





FM oscillator (6) @3) AM IF input2 


Supply voltage input (7) (22) FM LIN IF AMP output 


AM oscillator (s (21) FM/AM band select 





Regulator output (9) (20) FM limiter signal input 





AM mixer input1 (Go) (9) IF and AF ground 


AM mixer input2 (1) (#) FM signal meter adjust 





AM AGC decouple (2) (17) Signal meter output 


FM discriminator (3) (i¢) FM/AM AF output 


AM AGC/FM AFC decouple (4) (is) FM/AM IF signal output 
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Pin Description 


© ne.) Name aan an ar Equivalent circuit Description 


FM front end 
Oat ce Input pin 


FM front end 
Output pin 

10.7 MHz signal 
is output 





FM front end 







Mixer input 


FM front end 






7.26 | 7.30 
Mixer output 


| AM/FM . 
La Front end 
ground 


A FM oscillator 
buffer output 


FM oscillator 
5 tank circuit 
input 


FM oscillator 













FM/AM 
Ground of the 
FM/AM front 
| end 


$ 780 780 


FM/AM FRONT END GND 








FM FE Regulator 





The oscillator is 
| buffer output 

approx. 30 

mVrms. 














The oscillation 
tank is 
| attached 








| The oscillation 
capacitor is 
attached 













Supply 
7 voltage 
input 


: AM oscillator 7.30 7.30 


Power supply 


7.30 7.30 V supply pin 















V supply 
The coil for AM_ | 
OSC is attached 
and oscillation 
voltage level is 
approx. 225 
mVrms 
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Volt 
No. Name cea ha Equivalent circuit Description 
FM AM 
V supply 
The regulator 
Regulator output Is 
9 output 2.24 2.24 attached with 
C for 
decoupling 
(approx. 2.3V) 
ee 
AM mixer 
10 input 0 2.30 
The AM RF 
input is 
4 connected to 
the bar 
antenna 
AM mixer 
11 input 0 2.30 
V supply 
The 
AM AGC 20K 4.7K decoupling 
decouple ce : Wf (2 capacitor 
(1.5yF) is 
attached 
GND 
A ceramic 
yi discriminator 
is attached 
13 | discriminator 2.00 = with a 240 0 
series resistor. 
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Name woliede tv) Equivalent circuit Description 
16 


A decoupling 
capacitor (68 
uF) is attached. 

















AM AGC/FM 
AFC decouple 













Detector 
output 


Detection 
output pin 


V supply 









AM/FM IF 
signal out 









IF output pin 
of FM/AM 






Signal 
meter output 


Output pin of 
the S-meter 



















The starting 
point of the S- 
meter can be 

changed in FM 
mode. 







FM signal 


meter adjust 9:20 p 











IF and AF 
ground 
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Voltage (V) | ; ee a 
Name |_Voltage (Vv) _ Equivalent circuit Description 


V supply 


Input pin of 
FM limiter FM Limiter 
signal input ; amp 


FM and AM 
FM IF are selected 
decouple and for ‘‘OPEN”’ 
FM/AM ; and ‘‘GND 
switching Short’’, 

respectively. 


FM linear 
22 FM LIN IF V supply amplifier 
AMP output output pin 


gt | FM linear 
FM LIN IF 2.26 ae amplifier input 
AMP input ; pin 
AM IF input . ; 
AM IF input 
pin 
AM IF input : ) 








AM IF output 
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CXA1030P SONY: 


Description of Operation (FM Mode) 


FM Discri 
Audio signal AF OUT 


Signal meter 


10.7MHz 


IF.AF GND 


FM LIM IN 
(Hs } Band select 


FM LIN AMP OUT 
FM OSC 


FM OSC tank 


FM LIN AMP IN FM OSC buffer 


Oo 
se FE GND = 10.7MHz 
30 mVrms 
10.7MHz os FM FE mixer output FM FE mixer input AMI 


FM FE meter input 
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Description of Operation (AM Mode) 


450KHz 





ry (15) AM EM IF OUT AGC/AFC (14) Ta) manaes S 
: (16) AF OUT (13) 
Audio signal 


V | 
Gy Band select (8 ) YQ Sup RLy. 


a OSC COIL 


(f0-450)KHz 
225mVrms(TYP) 
a - ANNO 
G6) aM @) 
450KHz 


)() 
Vsupply re (26) AM mixer OUT FF GND (3) 


(S) 
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Response [dB] 


Response [dB] 







| 
OdB.92mVrms 
T 

















AM overall I/O characteristics 


ae ane Dare: 
Vo 


S+N 





















f = BOOKHz 

1KHz 30% Modulation 
m=0.3 Vout=90mVrms 
m=0.8 Vout=237mVrms 














Fiter 400 Hz to 30 KHz 
4 
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70 80 90 100 


Input signal level [dBuV] 


FM IF 1/O characteristics 





























110 










































































odB=96mvems |, 
—10 5 7 
bs asl f= 10.0 (AV7Dr) 
| 1 KHz 22.5 KHz CW 
DA10.7MG1 (White) 6 
Rser1 = 2400 
1 KHz 75 KHz CW 
Vout =315mVrms 
as SEE SEE ee ee 5 
i 3 
MV scene 
S54 ee ea 4 —____}—_______|-_____|_—_} 9 
Rape ees 1 
= 








20 


30 


40 


50 


60 70 





80 90 100 110 


Input signal level [dBuv] 
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120 


Meter output voltage [V] & Distortion (%) 


Meter output voltage [V] & Distortion (%) 


CXA1030P 


Meter output voltage (V) 


IF-Output level (mVrms) 








FM band signal output characterisitcs 


{ 
{ 























10.6 10.7 10.8 


\F-frequency [MHz] 


FM/AM IF out I/O characteristics (FM) 






































20 40 60 80 


IF-Input level (dBuv) 


— 329 — 








SONY: 





CXA1030P SONY: 


FM/AM IF out I/O characteristics (AM) 











iF-Output level (mVrms) 




















RF-Input level (dBuv) 
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FM/AM Radio 


CXA1031M 





Description 

The CXA1031M is a 28-pin miniature flat-type 
one-chip IC designed for an FM/AM radio, incor- 
porating every function required for a radio set. 


Features 

e All functions from front end to the final audio 
stage 

e Low power consumption 
(ID = 5.3 mA for FM, ID = 3.4 mA for AM, 
Voce = 3V) 

e Built-in LED drive circuit for tuning 

e Variable capacitor for FM automatic frequency 
control 

e Electronic volume 

e A few external component 


Functions 


e FM/AM front end (variable capacitor for FM 
AFC) 


e FM/AM IF amplifier (AM AGC, AM/FM LED 
drive circuit) 

e FM/AM detector circuit 

e Audio power amplifier (with electronic volume) 


Structure 
Bipolar silicon monolithic IC 


Absolute Maximum Ratings (Ta = 25°C) 


e Supply voltage Vcc 9 

® Operating temperature Topr —10to +60 
e Storage temperature Tstg —50to +125 
e Junction temperature Tjmax +125 

e Allowable power dissipation PD 800 


Recommended Operating Condition 
e Supply voltage VCC 210 4.5 
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Package Outline 
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Standard Circuit Design Data 


Pin voltage (Ta = 25°C) 










































































































































































Note) 1. All values are standard values (see Fig. 3). . 
2. All values were measured in the stage of Fig. 3 with no signal input and VOL MIN. 
(The value for Pin 19 represents the voltage with LEDs mounted.) 


3. * The voltage at Pin 6 in the AM mode becomes the same as that at Pin 22 in the J band and Pin 21 in the W 
band. 
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Supply current (mA) 





CXA1031M SONY: 
































































































































































































































































































































































































































FM Input/Output Characteristics FM IF Input/Output Characteristics 
f= 100MHz | fMOD = 1 kHz 
t t t T + t-—$ + t t + + +- + 
fMOD = 1 kHz S4N| MOD = 22.5 kHz Dev 
OK 5 : 0 
= MOD = 22.5 kHz Dev a 
axa + faa) —_ - +— eee 
Ea 10 + 5 10 | ie 
oO 20 fe) —2?0 4 t L 
& S 
= 30 c +=30 oe 
5 5 
a —40 Q -—40 
= E 
=) 
© -50 QO --—50 }———} + 
~ 60 ~60}-—+ Na | 
20 70 + N oe 
—10 0 50 100 10 50 100 
Input signal level (dB,) Input signal level (dBy.) 
AM Input/Output Characteristics AM IF Input/Output Characteristics 
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Pp — Power Dissipation (W) 
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Ta — Ambient temperature (°C) 
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Description Package Outline Unit: mm 
The CXA1032M, an MW/LW band AM radio 


IC, is designed for the use in small radio sets. 20 pin MFP 








Features 

e Low current consumption, 450uA (Vcc=3V 
static condition) 

e Autodyne system 


Functions 

e Single-chip configuration integrates circuitory 
from the RF to earphone output (100mW) 

e Internal DC/DC converter for VARI-CAP 

e Internal automatic power-off timer 


Structure 
Bipolar silicon monolithic IC — {640.12 [a] 


[WY 


MFP-20P-LO1 





Absolute Maximum Ratings (Ta=25°C) 


e Supply voltage Vcc 5 V 
e Operating temperature Topr —15 to +60 = 
e Storage temperature Tstg —55 to +150 aC 
e Allowable power dissipation Pb 200 mw 


Recommended Operating Condition 
e Supply voltage Vcc 1.8 to 4.5 V fi 


Block Diagram and Pin Configuration (Top View) 


RF RF 
AMP 1 AMP 2 TIMER TIMER 
OUT NIC IN GND1 IN AGC Vcc! DET OUT AFIN ON OFF 


(20-19) (18) {17116 (15) 114) 4113) 42) 111) 





RF 
DC/DC 
R 
a 


RF 


REG DBC/0C DC/DC DC/DC Vee 2 AF OUT GND2 TIMER TIMER 
AMP! OUT IN OUT Osc OSC CONT 
IN 


No. 1 pin mark [0 


NIC : Negative Impedance Converter 





ee Oe 
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Pin Description (See the Electrical Characteristics Test Circuit for pin voltage) 


Name 


Equivalent Circuit 


DC Poten- 


Remark 





| 
! 
| 


RM AMP1 IN 





| tial (V) 


1V 


| RF input 
Connect to achieve same electric 
| potential as 2 pin. 








REG OUT 


IC reference voltage 





DC/DC IN 








| Voltage input 
Adjust input level to control output 
level. 





DC/DC OUT | 





t 


_ DC/DC converter output pin 
Voltage applied to pin 3 controls 
level of this pin. 











| DC/DC OSC | 





| 
| 
{ ae 


Oscillation, fosc = 2MHz 
Connect via a coil to the power 
source (Vcc). 





- Power source for audio frequency 
output amplifier 
Normally 3V__ 


4. 








Approx. 
| 1/2 Vee 





Audio frequency output 








output amplifier 


_ Ground pin for audio frequency 








TIMER OSC 


Triangular pulse generated when 
a capacitor is connected 
between this and pin 2. 


ae = 








TIMER CONT 














2554 


Controls of transistor, etc. using 
TIMER output 
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No. | Name | Equivalent Circuit | ae ae Remark 


20K 20K 7 
11 TIMER OFF | — Apply 3V to turn timer OFF. 


~ aaene 

~~ 

100 K | 
12 TIMER ON = Apply 3V to turn timer ON. 
100K 3 120K | 
20K 
4.7K 
OK : 




















OV AF AMP input pin 


13. | AF AMP IN ott, 


100K 





















































14 DET OUT © | 0.7V | Detection output 
(static) 
or 4 Vcc rs _ RF amplifier power supply (Vcc) 
100K 
16 AGC (16) 0.7V AGC voltage output 
18K 2 
(17) 

| we ve Negative Impedance Converter 

17. | RF AMP2 A Pep 1V circuit output; connected to RF 
IN AMP2 input. 
REG 
| 
18 GND — | Small signal ground 
= Provides REG bias; normally 

19 NIC IN 1V connected to RF AMP1 output 

| potential pin 20 

| 33K 

vie 
20 | RFAMP1 = / 1V RE AMP output 
OU 
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Electrical Characteristics 


(See the Electrical Characteristics Test Circuit, Ta=25°C, Vcec=3V) 








Switch Mode Bias Conditions 
No. Ite Symbol | Test Condition ag Min. | Typ. |Max. | Unit 
” ” ee Nt \QNS \4 15:16 17 Nee |Vr00 | 51 °8t ur | 
[ oints 
Current : 
consumption ID 2/21/1512 )2) Current value at A point (3V/ OV A ,300 | 450 | 700 | vA 


(static condition) | | 


{ 
] RF SG: 1MHz | 
MOD: 30% 1kHz (+6dB) | 


















































| 2 | RF AMP 2 gain Gv2 4 Vid i2 i) | }1 Gain with-oind4at + v | 39 | 43 | 47 | dB 
constant —44dBm 
T af ae | T T 
| Detection output | RF SG: 1MHz | | 7 
3 | level Vo JTS )412)) 12) mop: 30% 1kHz gsaBuv) 4) + | | [-80)—-27 |-24 dBm 
| | Distortion factor when 
AGC i | |, | RF SG: 1MHz; 9 
* | characteristics | THPacc ¥ |¥ JY i+ FY Y | op: 30% 1kHz 95dBuv| * | | | ae ee a 
| a distorti 
LI | i! istortion) i 
| RF SG: 1MHz | | | 
5 | RF AMP1 gain Gv1 VIV I id Wb WY iY | MOD: 30% 1kHz 30dBuV; J + J 35.5| 39.5| 43.5) dB | 


Gain at point J | | 


| AU SG: 1kHz-33dBm 
Gain at point K 








AF AMP gain 





AF AMP AU SG: 1kHz . 
7 | distortion THoie Wield ly | Distortion rate at point K 4 | K 1 56/416 > 
(10mW) when pin 7 becomes 
1Vrms | 






| | AU SG: 1kHz 
















































































AF AMP | Distortion rate at point K | 
8 | distortion THD1 [viv |v iy fd fd fy | ! Vi 4y K — |03] 1 % 
| (1mW) | when pin 7 becomes | 
- 1Vrms and 316mVrms 
. —— ———— + 
| | AF AMP | Noise level of pin 7 oe hes | 
: | residual noise NAG Hy ieee 2 tt when no signal is input ¥ 4 L 753,68 jab 
T 4~ — L 
| | Time required for pin 10 | 
f+aq | 
110) TIMER time Toe ee ae ee aicl ead ey asY | 4 [3] mM | 280 | 338 | 400 | ms 
been removed 2 
TIMER OSC i [| Frequency measurements 
i t Lid ib |i ly |) |) | taken during the above ) AF N 170 | 200 | 230 | us 
frequency procedure 
ee | 
12 DC/DC CONV VMax [tb /21L]+ 1 |b 1d | DC voltage measurements | 4 | J F |460/ 4.8 | 5.0 | V 
Vb (max.) | 
ol es =| t Ah | 
13 | TIMER CONT DC current measurements | 
output current lo (ON} TPT pe tee Je He when TIMER ON ae eee M 55 | 120 | 210 | uA 
(ON) | | | 
4. T 
TIMER CONT Leak current measure- | | 
114) outputcurrent ilo (OFF)|1 |) Ji i) iy it fy ments when TIMER OFF | ¥ 1 M _ Os LA 
(OFF) | . | 
4 RF SG: 1MHz non- 
, modulated 30dBuV 
15 | NIC gain Gnic |1{/4 {4 11 be diy RF OUT gain when SW1 y 1 J 4.0 | 6.0 7.0 | dB 
ea 






































(OdBm = 775mVrms) 





2345.2 


SON Yo 


CXA1032M 


Jayaauoy asouepadwy aaileban : DIN 











VOS 


9S 


JINDAID) ISO] SONSUB}JOeIeYD je91399/9 


a 


SON Yo 


CXA1032M 





"(Q) Aztoedeo jeusaqul 

$9) ayi pue (7) [109 ayy Aq paulw 

-Ja1ap S! (4) Aguanbasy uolzeyI9SO aU] 

“uid 

: G ‘ON 3 painseaw aq ued Ja}IBAUND 
9d/Oq ay} 4o Aoduanbasy uolje]/!9SO 


Q pue 


(2500 L di “UtW) G suid uaamjaq Joj}ONpu! jaUUO4 


"pa]deuUOD aq ued sauOUdJea 


‘uid jndjno jeubls OIGQNY ® *payoauuos aqAeW gVO-IH VA 

‘uid € “ON JO abeyJOA INdui DG 

1 Vy Buibueys Aq (AQP “xewW) pabueyo 

aq ued uld » “ON JO abeyjoa 1NdinO 

(HY9O9G'E=1) Aduanbaly SYA 7 }INDI19 JO1e;NBai ela paijddns 
19S OJ JOyIDedeg eDIUUOD =) O (AL) suns jeusaqus,o, @ 


re ee ae ee ee ee ee ee Eee ee wT gee | 
i 
Woo L Ajajewixoidde si juasino iE. ae H7022 i a 
indino ‘uid indino OY1NOOD HAWIL mo. 
I 


(7x0) OS Aqindur yy 
uld Z ‘ON 0} pazyIsUuUOD 
dWV LdNV 
jem Ei a ee : ‘ 
a | 


7SNOG-NGZ aouepadu) aounos jeubis 
dWV 


4An9 
14d 








*(4d]VBAUOD BDUepSdLy| 
aaizebany} OIN 242 0} pay si 


2X Ebr (S))91)(z) (81) (6102) JeuBls 842 Ld WW 4H Aq paljiiduny 
ais eee se  ® 
abe1JOA 99 4 
440 NO yndjno anjeA souepsdwu! 
“eb a uo!1o819q @) aAlzebau e JO UO!IAjaS SMO]|E Y LINDAID DIN aud ut peurerze 
NIVNSVS AYANOAIaS 1UBIDIJINS —_G) 


"[AA3| OOV 2u1 Aq paulwajzap 


\ 
1 
I 
! 
| 
"$40 YALL suiny Ayjnjasso} uid siyy 
se dNV Y344AN| U! paljiduiy 
! 
t 
t 
\ 
! 


‘abeqjon Ajddns 03 paydauUudd UdUAA (ij) 


‘UO HAINIL susan} uid siyy 


2 2 e U a 
‘abexjoa Ajddns 0} pajaauu03 UBUAA  @)) pue "13d Aq paioatag < 


CMNV AY U! paljydwe si yeubis 


eR ee re Tenet ee en eee MOIS SMF, s 





‘pL uld 0} yoauuo0d ‘uid indurlQIanyv €) 


uoneisdg jo uondiussaq 


oY 1 te 1h eee 


347 





CXA1032M 


Application Circuit 




















| LI 
UO QO 
TOUGy =) Sty 
Cl_JZ0p}» |DI-I 
+ ait C3 
i Ri C16 ae 
10; iOOk Oli 100k 0.1) 


Parts face 


custoged. Sn 
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Reference data for parts used 


Bar antenna coil 


Lt=4 Li-2 
Li =i 68T 4/0.07USTS 
ee 33 3/0.07USTS 
Lee 220uH 
Q 200 or above 
Core size $8.5mm X 27 
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Pattern face 


RF coil 
@) 

@) 
oe) 


Variable capacitor 
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{C1 
CXAIO32M SRE 
100 
O+3V 
a1 
2SAT33P 
© 
oA I J] 
© 
o EARTH 
L=2004H 


Q = 100 or above 
TOKO 7BRS- 201000ZO or equivalent 


TOKO KV-1250M 













































































CXA1032M 
Current consumption 
VS. 
Supply voltage 
t ee : nf | 
g a : 
3 || 
c 700 | 
© | 
a 
fe 
3 
2 500} 
©) 
>) 
re 
Cc 
ef 
5 300 
O 
7 —_}——- 
100 
O { ‘2 3 4 5 
Vcc - Supply voltage (V) 
DET OUT level 
vs. 
Input signal voltage 
0) PS 
f=1MHz 1kHz 30% modulation 
|  Vec=3V 


DET OUT level (dBm) 


-20--— (OdBm=775mv)+—__ |_| | | _ 



































i) 50 100 


Input signal voltage (dBu) 
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DC/DC output and REG voltage fluctuation 
Vs. 
Supply voltage 






















































































f 
+10 { 
> DC/DC (1V) 
Eg 1133.8mV 
> 
<a | / 
REG995,7mV | i 
~yo | (0e/DC MAX) | | 
; DC/DC MAX 
4 4,825V 
— i : 7] 
i _ 
Oo { 2 3 4 5 


Vcc - Supply voltage (V) 


AGC voltage 
vs. 
Input signal voltage 
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Input signal voltage (dBu) 
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Total harmonic distortion 


VS. 
AF AMP ouput 























{ f =1kHz7J 
R,,=1000 74 
Vec=3V — 
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THD - Total harmonic distortion (%) 
















































































ae eey 
0.1 coe 


Po - AF AMP output (mW) 


AF AMP fidelity characteristics 


Hill pyee=sv 


0dB=1mW 
| R, =1000 
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f - Frequency (Hz) 


Notes on Application 

1) Although the CXA1032M is provided with sufficient static electricity countermeasures, rough handling 
may cause damage to some of its pins. 

2) AM radio band ranges up to approximately 2MHz. 
Beat interference due to harmonic can be prevented by selecting an oscillation frequency higher than 
2MHz for the TIMER and DC/DC Converter. 
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Description Package Outline Unit: mm 

The CXA1033P is one-chip bipolar IC which is 

specially designed for AM radio. It is fully +04 

equipped with all required functions such as AM - pie Ot a 
1 





front-end, AM IF amplifier (AM AGC, DET, LED 
driving circuit) and audio power amplifier 
(equipped with electronic volume control). 








Features 254 


e All functions which cover from the front-end to 
the final audio stage are included. 


e Standard minimum supply voltage at 1.8V 


e Low current consumption ID = 2.7 mA (Typ.), 
Vcc = 3V 


e Built-in LED operating circuit for tuning 

e Built-in electronic volume control 4.2 £048 : 

e Little externally-attached equipment a el 

e Large output EIAJ output = 540 mW (Typ.) 
Vcc = 6V (8 © load) 














Structure 
Bipolar silicon monolithic IC. 


Absolute Maximum Ratings (Ta = 25°C) 


e Supply vo!tage Vcc 9 V 
e Operating temperature Topr —10to +60 °C = 
e Storage temperature Tstg —50to +125 °C 
e Allowable power PD 650 mW 
dissipation 


Recommended Operating Condition 


e Supply voltage Vcc 2107 V 
' ; RIPPLE AF DET 
Block Diagram FILTER VOL vcc OUT GND NF AFIN. OUT 


AM front-end 


bed 


2 
T GND F TUNING_ AGC 
ANT REG OSC _ IF OU IF IN UED OUT 
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Pin Description Vcc = 3V 
No.| Symbol | top Equivalent circuit | Description 
: 
180 | 
1 | ANT | 4 osy RF input pin to be connected with the 
(RE IN) | ‘antenna circuit 
| 
+ + Le = See eee east ay siesta pias ce 


| 
i 
i 


| |The output pin for the stabilized power 
9 | REG Loey source to provide a reference voltage to 
| | the internal circuit 


20K 





3.6K 


Oscillation output pin to be connected with 


3 | OSE 1.25V aaa , 
an oscillation coil 


500 


+ + pa ——— 








Mixer output pin to be connected with the 


4)IFOUT; ov | i 








5 | GND OV | Grounding pin for RF small signal system _ 





The pin to be connected with an IF 


6 | IF IN OV wa 
ceramic filter 





| 


ant 





TUNING | The pin to operate LEDs. 
LED OUT | Open collector 














87) AGG. 7. 1.35V The pin to be connected with a capacitor 








Detection output pin to be connected to 
the AF IN pin 


CO 


DET OUT| 1.35V 
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CXA1033P 
lat. | | Value eee: och ee 
No.; Symbol; (Typ) Equivalent circuit Description 
| | 
/10| AFIN | 0.69V x Audio input pin 
| | 5K SK 5K 
_ 
ae rT : 
ll} NF Lao The pin to be connected with a capacitor 
a: sashes 
12| GND 0V Grounding pin for the audio output system | 
} | —T =F 
13| AFOUT| 1.5V Audio output pin to be connected with a 
} | capacitor and resistors 
——— = 
14). Vees i. -3N Power supply pin 
7 T ; 
| ~~ The pin to be connected to the midpoint | 
(15) VOL | 1.25Vv 678K of the volume control | 
L + 1 
RIPPLE See 
16 FILTER 2.7V The pin to be connected with a capacitor 
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Standard Circuit Design Data 
® Pin Voltage Coil Data Wire diameter 0.08mmd@ UEW 





No 3V ‘Number of turns (t) 





fhe? eee: 





30 60 














7BRS-4718N of Toko Co., Ltd. or equivalent 


Wire diameter 0.07mmd UEW 
| Qo | Number of turns (t) 






































6 oO |; o | 
se + aa F i T 7MCS-4718N of Toko Co., Ltd. or equivalent 
ae sae ee ee Ceramic AHCF2-455AL of Toko Co., Ltd. or equivalent 


Note) 1. All the above values represent Filter 
standard values. 
2. All the values were measured with 


the circuit shown below in non-signal 
and VOL MIN state. 


Test Circuit for Obtaining Design Data 
of Standard Circuit i 


Oscillation 
coil 











Note) Pin 5 and 12 are for grounding. 





Notes on Application 


1) Even though countermeasures against electrostatic damage are provided, take care when handling this 
IC to prevent pins from electrostatic damage. 


2) Use SONY's specified parts for coil, ceramic filter, etc. as far as possible. 
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Application Circuit 3, 
L2 Lt! 
+ AM OSC COIL FERRITE ROD ANT 
cto 
47u/10V 
C1 ° 
CF = 
C7 il Siacsages 
“ tu/S50V aTeTe 
? r Le es |e 


Cae mee ee ae 


0.056u 
c8 +1 c6 +| C5 Cit + AA 
1uU/50V O.22u 100 4 
1u/50V 16V A 16V LED 
0.0154" 





Bar antenna 
CS-3773 


AM OSC coil 

Toko Co., Ltd. 7TRS-8326Y 
AM IFT 

Mitsumi Co., Ltd. R-12 4244 
POLY variable capacitor 
Mitsumi Co., Ltd. Eee 
CF SFU-450B 
Murata Co., Ltd. 





ed 





Parts arrangement Pattern 
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Output level (dBm) 






































































































































































































































AM 1/O characteristics AM : IF I/O characteristics 
& 
S 
oO 
ou 
jon 
7 S 
= € 
eal = 
oS 2 
| o a 
! | iS 3 
) | 2 Q 
—40 yoo X 4 THD eid 1 ra 1 x 
oe eee (3 2 te 
-— f=1635kH2| | Sipe san a as 
60 — z ea =60'-fMOD=IkHz —+ + N}+— 
= fMOD=1kHz ice i one 
MOD =30% | MOD = 30% eee 
Oeeeey ese | oon Peeeeeres | { | {— 
| | | | 
pails ef 
0 
0 20 40 60 80 100 i i 
Input level [dBy] Input level [dBy] 
Regulator output — Supply voltage 
AF I/O characteristics éharacteristics 
Ta ae re 
a a : | | imi 
Ct We aa it hh ek ed 
= © | 5 _ f _ 
g f_| | & ‘© 
== Cc oO 
] s § 
@ —10 3 6V as LO “e 7) 
a y, $ a 
nn cle? Sie Ss a rie 2 £ 
=) — 
©. 2 om =. dh | 3 
ey Se "og 
+ 4. 
sot V INL LA tH | 
—90 —70 —50 —30 
Input level [dBm] Vcc — Supply voltage (V) 
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AF ‘frequency characteristics (AF only) 




































































Output ratio (dB) 








Distortion factor (%) 























































































































10 100 1K 10K 100K 
Frequency (Hz) 


Distortion factor (AF only) — AF output 





























Distortion factor (%) 

























































































Output (mW) 
















































































Supply current — Output characteristics Maximum ouput and — Supply voltage 
internal demand 
<x | || | HT | Baal | PT TTT! | | i | | | ye Maximum 
£ 300-—4—-Fet oe 1000 ranma output 
c eee cere He ete a : s | A - ez 
£ men | £ | \ | | 
B 200 5 600}—+ | | 
z= oe ee REE 2 | Internal 
a maa eo cosh 4 demand 
op) 1 |} | | | 
| Lee Pop a 200} | 
5 10 50 100 50 i 4 
0 





Output (mW 
utput (mW) Vcc — Supply voltage (V) 
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Regulator voltage (V) 


Consumption current (mA) 








Temperature characteristics of regulator 




































































—20 0 


20 40 60 


Ta — Ambient temperature (°C) 


Temperature characteristics 
of consumption current 

































































—20 0 20 40 60 
Ta — Ambient temperature (°C) 


Detection output level (dBm) 


Pp — Demand (W) 
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Temperature characteristics 
of detection output 














Pe oe ee a 
>-TT TTT TT TY 
| 
a ae FT oP | Ste ea a) 
+ j__} } } 






































—20 0 


























20 40 60 


Ta — Ambient temperature (°C) 


Diminishing curve of 
maximumm demand 
























































Sey 
0.7 sha 
esl sal 
N 1 
0.5 +—+—+4 ~ a 
= oe ia . a aR T 
0.3}—1— hee en 
Fear | 
a a 
O 20 60 100 140 


Ta — Ambient temperature (°C) 





CXA1111P 





FM/AM Radio Preliminary 








Description Package Outline Unit: mm 


The CXA1111 is an IC designed for use in 
FM/AM radios, integrating all necessary functions 24 pin DIP 
from the front end to detector stage of a radio. 














Features 

e Wide application range as it contains functions a 
from the front end to detector stage. : =O 

e Operable for a wide range of power supply : sae re ae 
voltages. (Vcc; 2 to 9V) tn oop 

e Low current consumption. (For FM, ID = 6.0 2/38) 


mA, for AM, ID = 4.0 mA, at Vcc = 6V) 

® Self contained LED drive circuit for tuning. 

® Self contained FM band signal output circuit. 

e Variable capacitance diode for FM AFC. 

e Low distortion factor {0.1% typ.) for FM detec- 
tion output. 

e AM IF output pin which can be adapted for the 
AM stereo. 

e Needs few peripheral parts. Due to its small 
size, a high density packaging design is 
possible. 





Dur 24 Re 








Structure 
Bipolar silicon monolithic IC. 


Absolute Maximum Ratings (Ta = 25°C) 


e Supply voltage Vcc 10 V 
e Operating temperature Topr —20to +75 2G 
e Storage temperature Tstg —55 to +150 “G 


Recommended Operating Condition 
e Supply voltage 2to9 V 
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Block Diagram 


FM/AM 
FM FM IF FM FM RIPPLE FM/AM 
RF OSC AFC OUT IF IN DISCRI METER FILTER Vcc BAND SELECT 





Oa G 
ESE 
DISCRI METER 

e SIGNAL 
OUTPUT 
CIRCUIT 
AM. IF 
AMF OE ol 
det] 


NC AM GND AM AFC DET AFC AM — BAND BAND SIGNAL 
OSC IF IN AGC OUT AGC IF OUT SIGNAL OUTPUT CIRCUIT 
CONTROL GND 














FM 
REG 
GND 
AM 
RF IN 





Pin Configuration 





DETUNE DET GND DETUNE DET CONT 
FM DISCRI Voc . 
AM OSC | RIPPLE FILTER 
AFC DET OUT 
FM OSC AFC/AGC 1 
REG OUT ayaa AFC/AGC 2 
FM RF AM IF OUT 
AM RF IN IF GND 
NC METER 
FM RF IN FM IF IN 
FE GND AM IF IN 
FM AM FE OUT BAND SELECT 
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Pin Description 


Symbol 


SONY, 








Function 


Ground for band signal output 
FM DISCRI | Discriminator pin; to be connected to FM discriminator | 


AM OSC 
AFC 


FM OSC 


AM local oscillator circuit 
AFC input pin 


| FM local oscillator circuit 


REG OUT | Regulator pin; 1.25V (typ.) 


AM RF IN 


FM RF IN 


FM RF input; connected to RF tank circuit 


AM RF input; connected to BAR ANT 





FM RF amplifier circuit; FM RF input 


Ground for front end 


FM/AM FE OUT 


BAND SELECT 


IF output circuit for AM and FM; connected to AM and FM IF filters 





Pin of FM and AM band switch; AM for ‘“‘“GND” and FM for ““OPEN” 





14 


AM IF IN 


FM IF IN 


Input stage of AM IF 


The first stage of FM IF amplifier circuit 


METER Meter drive circuit 


24 





IF GND 


AM IF OUT 


AFC/AGC 2 


AFC/AGC 1 


DET OUT 


RIPPLE 


IC power supply 


BAND SIGNAL 
OUTPUT 
CONTROL 





AM/FM IF stage; ground for detector stage 


AM IF output; emitter output 


AFC pin for W band; to adjust the time constant (using a condenser of 
external circuit) with AM 


AFC pin for J band; to adjust the time constant (using a condenser of external 
circuit) with AM 


Pin of detector output: impedence; approx. 5 kQ 


The ripple filter: the hum suppression level of approximately 34.5 dB can be 
obtained by connecting a 10 Bre condenser 





Band signal output amplitude is adjusted by connecting an outside resistor | 
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Standard Circuit Design Data 














Pin Voltage (V) 

Equivalent Circuit 

2 | FMDISCRI 218 | 2.70 | 3.08 | 3.60 1k 
22k 
3 | AMOSC 125 | 1.25 |) 1.25 | 1.25 3.6k 
4 | AFC 125 | 115 | 1.25 | 1.15 
6 | REG OUT 125 | 1.25 | 1.25 | 1.25 
5 | FMOSC 125 | 125 | 1.25 | 1.25 
3p 
7 | FMRE 125, 125 125 | 1.25 ee /— 
1.25V 
o 8k 
10 | FMRFIN 0.3 0 0.3 0 1k 








AM RF IN 























11. | GND — — ~ — — 


“See the Voltage measurement circuit. 
Values are typical values. 
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Pin Voltage (V) 
Symbol! Vcc = 6V Equivalent Circuit 
FM FM AM 












FM/AM FE OUT 0.57 


BAND SELECT 1.25 


FM IF IN 125 


AM IF IN 0 


METER 


IF GND 


AM IF OUT 


AFC/AGC 2 


AFC/AGC 1 





BAND SIGNAL | | 4A 33k 
24 | OUTPUT | 


CONTROL 4.5k 


| 
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SONY: 
AM 1/0 Characteristics 
Receiving frequency 1660 kHz 10 
2. Modulation 1 kHz 30% 
al Oe sia 
q°) Ss 
g 2 ee 
2 7 O¢ 
5 wf 
io © 83 
3 $0 
e > $5 
” @® 
4 8s 
3 
2 
1 
0 
—10 0 10 20 30 40 50 60 70 80 90 100 Lig 
Input signal level (dByV) 
AM 1/0 Characteristics (IF single) 
Receiving frequency 455 kHz 
Modulation 1 kHz 30% =F 10 
a, 9 
E Rg 
aS] g oc 
: st 
he 7 orf 
5 £6 
S © §2 
o 5 bs 
OO 
4 a2 
3 
we, 
1 





























0 10 20 30 40 50 60 70 80 90 100 110 
Input signal level (dBuV) 
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FM I/O Characteristics 





































































































































































































10 . 1 | 
20} —— — +— Receiving frequency 100 MHz ef {+ 1 
an | Modulation 1 kHz 22.5 kHz Dev | 
co 9 
me} | 
o 30 ———- | ' soy 8 
© 
pea 7 7 
. \ 
g 40;-——_+ SS 6 
3 
© 2] 
| 
| 3 
60 | A Not 2 
THD | 
22.5kHz Dev rd 
—10 0 10 20 30 40 50 60 70 80 90 100 110 
Input signal level (dBuV) 
FM |/O Characteristics (IF single) 
ae Sa ON NS a ON 
~10 ~ ) = 
| Receiving frequency 10.7 MHz 
~20 TT XT] Modulation 1 kHz 22.5 kHz dev ~ 
[aa] 9 
8 | | | 
|) a eer a eee g 
® THD 
= | 75kHz 7 
a dev N a 
= 40 + oo : 
O 
5 
—50 4 | 4 
THD (B) | 
\ 225kHz 3 
| 
| d 
—60! | she | bel | Lo 
1 
0 10 20 #30 #40 4450 #6 T10 


70 80 90 100 


Input signal level (dBuV) 
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Distortion factor (%) 
Meter current (mA) 


Distortion factor (%) 
Meter current (mA) 
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AM IF OUT Pin Output vs. Input (overall) 


1000 





300 





100 


50 


Output (e.mV) 


20 





f = 1660kHz 
10 ly 
































—20 0 20 8 40 60 80 100 120 


Input signal (dByv) 


AM IF OUT Pin Output vs. Input 


100 


30 








10 


Output (e.mV) 



































IF input (dBuV) 
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FM Band Signal Output 
| Characteristics (Narrow Band) 


Power Supply Voitage Characteristics 
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4 
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c= 
se 3 
[om 
© 
5 
e <2 
£ 
E 
= 
LL. 
10.6 10.7 10.8 
IF frequency (MHz) 
Regulator Output vs. 
13 
= 
& 1.2 
BS 
2 
= 
8 
ise) 
3 
> 11 
o 


een 


Regulator voltage (V) 


iW 20 -30 4.0.50: 6.0 7.08.0 9.0 
Supply voltage (V) 


Regulator Temperature Characteristics 


AM MODE 


12 FM MODE 


Detector output level (dBs) 





a ae 


—20 0 20 40 60 80 
Temperature (°C) 


258 94-c 


FM meter current (mA) 


12 


10 


Circuit current (mA) 


FM Band Signal Output 
Characteristics (Normal) 


1 








0.6 10.7 10.8 
IF frequency (MHz) 
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Temperature Characteristics of 
Circuit Current 


—_——————____FM mope 





—20 


—21 


—22 


—23 


—20 


0 20 40 
Supply voltage (°C) 


60 


80 


Temperature Characteristics of 


Detector Output Level 


Input level 


FM 90dBu 22.5kHz dev 
AM 85dB, 30%Mod 


FM detector output level 


AM detector output level 





—20 


0 


20 40 
Temperature (°C) 


60 


80 








5) Communication System 


Type 


CX23016 
CX23086 


Function 





Personal Radio MODEM 








CXA1003AM 


Low Power FM IF Amplifier 








CXD1082M 
CXD1083Q 


Filter IC for Cellular Mobile Telephone 











Data and SAT LSI for Cellular Radio Telephone 
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Personal Radio MODEM 


Description Package Outline Unit: mm 
This LSI is aCMOS 1 chip MODEM for personal 

























































: ; . CX23016 24 pin DIP 
radio communication. 
1 9? to15° 
seer a ae 
Structure O [sles he 
Silicon gate CMOS IC i 15.49 
| 
| | 
- : | TOICTCITI Tit be 
Absolute Maximum Ratings (Ta = 25°C) eee aes Pe 0.20 
: 0.30 
¢ Supply voltage Vop GND—O.3 to 7 V | qe L.27MAX B50 
¢ Input voltage Vi GND—O.3 toVpp+0.3 V aga ‘seed 
- Output voltage Vo GND—0.3 to Vop+0.3 V |aserey | Of ae 
¢ Output current lo -10 to+10 mA | fuse” "038 01MIN 
- Storage temperature Tstg -55 to+150 °C 
DIP-24P-021 
CX23086 24 pin MFP 
14.79 
r 15.49 
et 
zS 6.6 
=3 7.2 
of 
Ree ear 
tHeaig) 27 
0.13 
0.20 
2. 15MAX 


MFP-24P-L021 


Recommended Operating Conditions 





¢ Supply voltage Vpp 4.5 to 5.5 (5.0 Typ.) V 
e Input voltage VI O to Vpop V 
« Middle point loading capacity C Vpp/2 3 UF 
e Analog output loading resistance 1 RMO a1 kQ 
e Analog output loading capacitance 1 CMO 30 PE 
e Analog output loading resistance 2 RLO —500 kQ 
e Analog output loading capacitance 2 CLO 15 PF 
¢ OSC 1 pin loading capacitance COSC1 25 to 100 PF 
e OSC 2 pin loading capacitance COSC2 25 to 100 PF 
¢« Operating temperature Topr —10 to +60 ne 
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Pin Configuration (Top View) 


Block Diagram 


RX TX (4) C4) Vin 
CLOCK @) @3) DATAIN 
OSC1 @) @3 SEND 
OSC2 ©) @!) RESET 
LOCKON @0) COMOUT 
DMSK ©) (9) DPLIN 
PDOUT @) (8) LPFOUT 
LPFIN ©) (7) MSKIN 
(€) BPFOUT 






DATAOUT @) 
MSKOUT (9) (Ss) M1 
BPFIN (@) (4) M2 

GND (2) Von 


DATAIN @3) 
Modulator circuit (D/A} 


Clock circuit 


SEND @2) for modulator 


0SC1 (3) 








OSC2 (4) 





RESET @}) 


Clock circuit 
demodulator 

















DATAOUT (9) Clock waver 
reproduction sRapiaacll 
LOCKON ag 








LPFOUT (8) 


Von £Vpp GND 


(10) MSKOUT 


(6) DMSK 


Leena BPFOUT 


MSKIN 


PDOUT 


(8) LPFIN 
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Pin Description 


[Nel Name | SS~S*~*~*~*~ sips 
24 VpbD 5V+10% 
Power supply| 12 


YO current pin. Insert a capacitor between this pin and GND. 


OSC1 Crystal oscillator (3.6864MHz) connection pin 1. 
RESET Reset signal input pin. All the circuits are reset at ’L”’. During 
operation at ““H” or “Open”. 

SEND Operates at “L’ — “H” after reset pin at “H” or “Open”. 
DATA IN Transmission data input. During at “H’, D MSK, MSK OUT 
and outputs 1.2kHz. During at “L’, D HSK, MSK OUT and 
outputs 1.8kHz. 

Demodulation wave input pin. Input to the receiving BPF. 
Delay detection circuit input pin. It is directly connected or 
C-coupled to the BPF OUT. 

Input pin Input pin of the receiving LPF. It is directly connected to the 
PD OUT. 

Input pin of the clock reproduction circuit. It is directly 
connected to the LPF OUT. 

D PLL control signal 1 

D PLL control signal 2 

Transmission and receiving clock output control signal. 
During at “H”, it outputs transmission clock (1.2kHz) from 
the CLOCK pin, and the DATA OUT becomes “L” and the 
LOCK ON becomes “H”. During at “L”, outputs receiving 
clock (1.2kHz) from the CLOCK pin> 


OSC2 Crystal oscillator (3.6864MHz) connection pin 2. 
D MSK It outputs 1.2kHz when the DATA IN is at ‘“’'H”, 1.8kHz when 
the DATA IN is at “L’, and “L” when the RESET is at “L’. 











MSK OUT Modulation wave output pin. It outputs ¥2? when the RESET 


is at “L”. 
BPF OUT Output pin of the receiving BPF. 
Output pin PD OUT Output pin of the delay detection circuit. 

LPF OUT Output pin of the receiving LPF. 

DATA OUT Reproduce data output signal. 
LOCK ON D PLL output pin. 

CLOCK Transmission/receiving clock output pin. It outputs trans- 
mission clock (1.2kHz) when TX is at “H”’, and receiving 
clock (1.2kHz) when at “L”. 

COM OUT Output pin of the waveform shaping Il. 
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Electrical Characteristics 


Item 


Power supply 
current 


Digital input 
“L” voltage 


| Digital input 
“H” voltage 


Digital input 
“L’ current 


Digital input 
“HH” current 


Pull-up current 


Digital output 
“L” voltage 


Digital output 
“H” voltage 


Oscillation 
frequency 


Analog input 
resistance 1 


Analog input 
resistance 2 





Analog input 
resistance 3 


Analog input 
voltage 1 


Analog input 
voltage 2 





Symbol 


IDD 


VIL 


VIH 


He 


IH 


IPLU 


VOL 


OSC IN 


RAIN1 


RAIN3 


Name 
Vpp 


RESET, SEND, 
DATA, IN, M1, 
M2, RX/TX 








RESET, SEND; 
DATA IN, M1, 
M2, RX/TX 


SEND, DATA 
IN, Mi, M2, 
RX/TX 
RESET, SEND, 
DATA IN, M1, 
M2, RX/TX 


RESET 


D MSK, DATA 
OUT, LOCK 
ON, CLOCK 


D MSK, DATA 
OUT, LOCK 
ON, CLOCK 


OSC1, OSC2 


PBF IN 


MSK_ IN 








AIN1 





BPF IN 


Test condition 





Vi=GND 


Vi=Vppb 


Vi=GND 


loL=2.0mMA 


loH=1.0MA 





|Between — le 
2 
input pin Vpp 


Between — a 
2 


input pin Vop 





When direction 
coupling of the 
BPF OUT and 

MSK IN 


When C-coupling 
of the BPF OUT 
and MSK IN 





Min. 





22 











100 


0.3 





AIN2 |MSK IN When C-coupling| 0.27 
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—100 


100 











Max. 


10 


0.8 


VobpD 


=50 


0.4 





200 


2.8 


SON Ye 


Unit 


mA 






















CX23016/CX23086 


Item 


Analog output 
voltage 1 


Receiving BPF 
absolute gain 


Input BPF 
frequency 
characteristics 


| Receiving LPF 
cutoff frequency 


Receiving LPF 
absolute gain 


Transmission 
clock delay time 1 


Transmission 
clock delay time 2 


Transmission 
clock delay time 3 


Transmission 
clock “HH” width 


Tramsmission 
clock “L’” width 
SEND setup time 
SEND holding 


time 


DATA IN setup 
time 

DATA IN holding 
time 

MSK OUT output 
delay time 1 
MSK OUT output 
delay time 2 











Symbol 


AOUT1 


ABS1 


Fo 


ABS2 


tdRCH 


tdSCH 


tdSCL 


twHC1 


twLC1 


tsSC 


thDC 


tdCM1 


tdCM2 





Name 


MSK OUT 


CLOCK 


CLOCK 


CLOCK 


CLOCK 


CLOCK 


SEND 


DATA IN 


DATA IN 


MS OUT 








MSK OUT 
































SON Yo 


















































Test condition Min. Typ. Max. | Unit 
During operation} 0.8 1:0) ‘| *T32 Vp-p 
; -- oe 

Offset voltage Voo_9 3 VbD Vooig 3] y 
during operation 2 2 4 

ee Voo_ Von | Voo 

RESET “LE > 0.3 ) 5 +0.3 V 
Input frequency 7 

1500H2 es) O +1.0 dB 
O—200Hz = 20.0"! “dB: = 
900—1200Hz dB 
1200—1800Hz dB 
1800—-2100Hz dB 
3000—5000Hz <33:/0.; -dB 
Reference fre- | 

quency 1500Hz 

3dB down Hz 
OHz<input fre- 

—6. dB 

quency==300Hz en 

RX/TX="H" @) 150 417 [As 
RX/TX="H" 417 570 834 Ls 
RX/TX="H" O 150 417 jus 
RX/TX="H" 390 417 444 ps 
RX/TX="H" 390 417 444 ps 
RX/TX="H" 1 Us 

ps 

RX/TX="H" 1 Ls 
RX/TX=""H" 1 

RX/TX=""H" = 10 10 
RX/TX="H" =10 10 us 
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Item Symbol 


DMSK output 
delay time 1 


DMSK output 
delay time 2 


BPF IN invalid 
time 

















Lead-in bit 
number 





Demodulator 
delay time 








DATA OUT 
timing 


Receiving clock 


“H” width 


Receiving clock 
“L’ width 





MSK OUT output 
delay time 3 


MGSMUSSIOM: | eer ea EOC 
clock delay time 4 
tdRC1 | CLOCK 


Transmission 
clock delay time 1 





Test condition 


RX/TX=""H" 











RX/TX="L", 
Mi=M2="L" 
During BPF IN 
non-noise 
RX/TX="L", 
M1i=M2="L" 
N215, During 
BPF IN non-noise 


RX/TX="L" 
RX/TX="L", 
M1=M2="L" 


N2 During BPF 
IN non-noise 


RX/TX="L", 
M1=M2="L" 
N215, During 
BPF IN non-noise 


RESET “L” width| twLR | RESET 20 | ps 
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CX23016/CX23086 SON Ya 
Timing Chart 
1. Modulation section 
twLR 
RESET a aa 
L = 
SEND i 
L —+____4,__ 
H 
RX/TX 
L tdSCH 
: <a —e twHC1 twLCl thSCc tsSC 
ane poe ed ] 
CLOCK <j a: i Pas 











(1.2kHz) WAS ae ris Leis 








thDC i ca 
tsDC thDC 


























| 
| 
= —tdRM awl tdCH1 | =! He tdCH2 
| | 
MSKOUT 4 | . 
2 ¥)D | 
1 0 1 0 QO 1 
| tdCD1 : 
ee 0 = pe tdCD2 
| ee “UL PL 
OMSK |_| | | = 
H 
DATAOUT L 
H 
LOCKON L 
Note) + The SEND pin turns the RESET pin to “H” from “L” after having turned it “’H’’ or open 


Tron le 

The DATA IN signal reads in the data at the rising of the CLOCK. 

When the SEND pin is turned to ""H” from “’L”, the CLOCK pin is once set at ’H”, then it 
outputs 1.2kHz of clock. 

When the RX/TX pin is at ‘“H”, the DATA OUT pin outputs “L” and the LOCK ON pin 
outputs “H”. 

After turning the power ON, set the RESET pin once into ’L” to reset all the circuits for 
use. 
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2. Demodulation section 


twLR 


et 


———1 
i 





RESET 
SEND L 

H 
RX/TX L 
BPFIN SVpp 

H 
DATAOUT 

L 
CLOCK 
(1.2kHz) + 

















tdCD 


SON Yo 


When connecting BPF OUT-MSK IN, PD OUT-LPF IN, LPF and 
OUT-DPL IN) 





v~ 
1 @) 0 es 
twHC2 twLC2 


hwo ed —4 baa—tomef 
| 
| 


SP LPL, Lat L$. 





CM MMMM 


| 
Pid 





MSKOUT $V00-— 


DMSK L 








Note) +» DATA OUT outputs synchronous with falling of CLOCK. 


pin is fixed at 'L’, the MSK OUT pin outputs ” 5 





Fix the SEND pin at ‘’H” or“’L” during using the demodulation section. When the SEND 
Vpb" and the D MSK pin outputs “L”. 


« The LOCK ON pin is fixed at “’L” after the O PIL circuit has been locked. 
e After turning the power ON, set the RESET pin once into “L” to reset all the circuits and 
then use. 


3. Clock output 


— —— 


RX /TX H 
L 


CLOCK 


| 
+ tdRCl 
| 


ae ae 


| | 
= la tdTC4 
| | 


H 
. Transmission clock (1.2kHz) Receiving clock (1.2kHz) Transmission clock (1.2kHz) 








CXA1O003AM 


Low Power FM IF Amplifier 


Description Package Outline Unit! mm 
CXA1003AM is a single-chip IC for FM Radio such 
as cellular mobile, etc.. Its outline is 24 pin MFP. 








24 pin MFP 


Features 

e |t includes all the functions needed to the cellular 
mobile such as second mixer, FM detecting 
circuit, muting circuit, RSSI, etc.. 

e It has wide operating voltage (4.5 to 9.5V) and low 
current consumption. (During Vcc=5V, Icc=6.6 mA 
Typ.) 

e It includes the audio output buffer, so it needs 
small number of peripheral parts. 

e« It has wide RSSI range and excellent temperature 
characteristics. 

















Functions 

* Second mixer and oscillation circuit 

° IF amplifier and limiter 

° RSS! ;Received Signal Strength Indicator) 
* FM detecting circuit 

* Muting circuit 


MFP-24P-LO1 


Structure 
Bipolar silicon monolithic IC 


Absolute Maximum Ratings (Ta=25°C) 


¢ Supply voltage Vcée i V 
* Operating temperature Topr =35 46 2°85 nie 
* Storage temperature Tstg =55-i6 F150 C 
* Allowable power dissipation Pop 780 mW 
Recommended Operating Condition 

« Supply voltage Vcc 4.5 to 9.5 V 
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Block Diagram and Pin Configuration (Top View) 


QUAD IN 


LIM OUT 


NC 


NC 


LIM DEC2 


LIM IN 


LIM DEC1 


IF OUT 


IF DEC2 


IF IN 


IF DECI 


MIX OUT 


M DET 
LPF 


04) 
15) 
(16) 


i 


= 





RSSi OUT 


AUDIO OUT 


DATA OUT 


MUTE IN 


MIX IN2 


MIX IN1 


Vcc! 


Vec2 


OSC OUT 


OSC IN 


GND2 


GND1 


SON Ye 


CXA1003AM SON Ya 


Pin Description 


No. Name yotade Equivalent circuit Description 
(Typ.) 


1 GND1 
2 GND2 


Connect a crystal oscillator 
to compose a Colpitts type 
oscillation circuit. 

OSC IN . 


In case of using an external 
OSC OUT : Dee ceheien 
oscillator, input a signal to 
pin @) and connect pin ©) 
to. Vee: 


OV Grounding pin 








Power supply pin 


Input pin of mixer. 
MIX IN1 : In case of using a single 


MIX IN2 input, connect pin to 
GND with capacitor. 








Control pin of pin @) ; 
audio ‘output. 

MUTE IN A signal is output at L 
(<O.8V), and is muted at H 
(22.0); 





FM detected signal is output. 

DATA OUT The output of pin (1) can 
AUDIO OUT ; be muted by the input of pin 
(9) . 














Output current is corres- 


RSS| OUT ponding to a input signal 
level. 
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No. Name wellege Equivalent circuit Description 
(Typ.) 
Vec Vcc 
Input pin of quadrature detect- 
ing circuit. 
ue | aie oa Connect a resonance circuit 
between pin 43 and 44) 
14 LIM OUT | L.7V Output pin of limiter. 
| 
Input and decoupling pin of 
A7~ | JUIMDEC2.;- 4.7 limiter. 
18 LIM IN 1.7V Connect pin @) and 
19 LIM DEC1 | 1.7V to GND with capacitor (0.01 
| to 0.047 F). 
20 IF OUT | 1.6V Output pin of IF amp. 
Input pin and decoupling pin 
21 IF DEC2 | 1.6V of IF amp. 
22 IF IN 1.6V Connect pin @) and @9 
23 [F-DEG1 1.6V to GND with capacitor (0.01 
to 0.047 LF). 
| 1.5K 
24 MIX OUT 3.8V | Output pin of mixer. 
” 
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Note) Definition of the 3rd order intercepting 
point. The 3rd order intercepting point is 
determined by the input level of pin @) at 
the tangent intersection of A and B. A and 
B is 455 kHz component in case of 1 and 
2. In case 1, Vin1 is 80 MHz, Vin2 is 
terminated by 5OQ. and Vin3 is O dBm 
80.455 MHz. In case 2, Vin1 is 80.06 MHz, 
Vin2 is 80.12 MHz (level of Vin1 and Vin2 Is 
eaqual) and Vin3 is OdBm 80.455 MHz. 


Output level ——» 











VA 3rd order intercepting point 





Input level ——» 


Electrical Characteristics Test Circuit 


aes 51 ViN5 
A 
CFS 455A fo = 455KHz 


0.01 aaa 0.01u 0.01p ae 
ah a os 19,0K {mH 
31 VIN 4 Ss {10P 
OFF LON ON | OFF of 

r OFF JON 122.4P 
0.01n O.0tu 0.0ty O01u O° OO1L 


0.01y 








wre BUFFER 


(1 )}——=(2) O16 (5)-—{6)—{7) (8) (19 11) (12) 
seal dese 0.01 ys 0.04 y va * 


S2 VO POE S6é 
OFFYON. 2p 560P| oot i OFF TON 
‘ie 4 (19) 0.0ty 
g as 
0.01 oo] § 
Oe ae le 16.7 OBV 
Ik 


0.47uH 16.7 167 100K 100K 






ViIN3 
ME ASUREMENT 
CIRCUIT 
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Description of Operation 
The signals which have been input from pins @) and (8) are mixed with the local oscillation signals from 
the oscillator in the mixer, and the frequency converted signal is output from pin . The oscillator is self- 
oscillated by composing Colpitts type crystal oscillation circuit between pin (3) and (). In addition, it is 
possible to apply a local oscillation signal to pin ©) from the external circuit. After the bandwidth is limited 
by BPF, the mixer output is amplified by IF amplifier and output from pin . The IF amplifier output Is 
limited its bandwidth again, and amplitude limited by the limiter and output from pin 44 . The limiter 
amplifier output is phase-shifted by LC resonance circuit, etc., and audio signal is output from pin and 
@1) after being quadrature detected. The output from pin 41) can be muted by control signal from pin (@). 
The control signal is muting at “H” in TTL level and through at “L”. 


Ceramic filter Ceramic filter LC resonance 
circuit 


——e IF OUT 


MIX OUT Ee iF IN ae LIM IN a 
e4-—— 3 3) —_2)_9) +8 1). 9) 1 9) 9) 











BUFFER] |BUFFER 


O— UD _)_ 0 OO —_ 0 —_ 0) 9) 







MIX IN 1 MUTE DATA| AUDIO RSS| OUT 
iN OUT OUT 
E | Current to 
t 
bas ; Matching DATA AUDIO voltage 
oscillation 
eieeut output output conversion 
circuit j 
circuit 
O 
Ist IF RSSI output 





The RSSI output is the currents corresponding to the input levels at the IF amplifier and the limiter. It is 
possible to convert a current into a voltage by connecting a proper |. V conversion circuit. 
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Notes on Use 

The CXA1003AM has very high at voltage gain, so take care of the following. 

Decouple pin () (Vcc2) and (6) (Vcct) with L and C as near to the pins as possible. 

Connect pin G5) and (NC) to GND. 

Separate input line from the output line as far as possible, and make the wiring short. 

Connect pin @, @, @, @ and to GND with capacitor as near to pins as possible. 
The GND impedance should be as low as possible. 

It is better to separate statically the input from the output of the limiter with shielding plate. 


OF OU ee Oe 


Notes on Application 


1) Power supply 


The CXA1003AM has a voltage regulater within 
the IC, so it has wide operating power supply 
range (+4.5 to +9.5V; Typ: 5.0V). There is little 
change tn characteristics in the operating range. 
Decouple pin ©) (Vcc2) and © (Vcc1) with L 
and C. (See Fig. right) 






0 
Power supply decoupling 


2) Oscillator 
The method to use oscillator of CKA1OO3AM is the following: 
(a) Method to input from pin (©) with the self-excitating oscillation signal by composing a crystal 
oscillation circuit of the Colpitts type to pin @ and @. 
(b) Method to input directly the external local oscillation signal to pin, (ais 


<Crystal oscillation circuit> 
The 3rd overtone crystal oscillation circuit of the Colpitts type is Fig. bellow. 


+Vcc 


Rea 





! Tank circuit 


Inductiveness 









, 3fxtal WY 
YW 


Ga 


hy 
iF 


l 
30K R 


Capacitance 


1 
| 
| 
| 
{ 
! 
| 
i 
| 
| 
I 


—- 


, : . . . —- Crystal —-— Tank circuit 
Colpitts type crystal oscillation circuit 


Reactance characteristics 
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The conditions of the 3rd overtone oscillation of this oscillation circuit are the following. 

* The parallel resonance frequency (fs) of the tank circuit should be smaller than the 3rd oscillation 
frequency (3fxtal) and the serial resonance frequency (fa) should be smaller than the basic oscillation 
frequency (fxtal) (Sfxtal>fa, fxtai> fa). 

* The load capacitance (:C.L) of the crystal should be adequate. 

°* The ft of the amplifier (Tr) should be sufficiently larger than 3fxtai. 

The constant is determined so as to satisfy these conditions. 

The oscillation level is set at 125 to 400 mVrms (Typ: 224 mVrms) and adjust the level by changing the 

resistance value (R). The slight adjustments of the oscillation frequency and oscillation level are 

performed with C2 and L. 


<In case of direct input> 
In case of direct input, connect pin () to Vcc and input external local oscillation signal to pin (3) . 
Input level at this point is also 125 to 400 mVrrns (Typ: 224 mVrms). 


3) Mixer 
Mixer of the CXA1003AM is a double balance type. Input ports are pin @ and , and in case of single 
input, input signal to pin (7), and connect pin (8) to GND with capacitor. It is possible to use 
differential input. The standard input level is —110 to —30 dBm (0.7 to 7.0 mVrms), and input through 
a suitable matching circuit. 


4) Filter 
The band-pass filters which are connected between pin and (@2 and between pin and 
of the CXA1003AM are desired to have the specifications as follows. 
° Input/output impedance: 1.5 kN+10% 
* Insertion loss (center frequency): <6 dB 


5) Phase shifter 
Input to pin 3 to shift the phase of the limiter output (pin } 90° by the RLC parallel resonance 
circuit or the discriminator, etc. in order to quadrature FM detection. The Fig? below shows the RLC 
phase shifter. In this case, determine the L and C values so that the 2nd IF signal frequency and the 
parallel resonance frequency are the same, and the audio output level is determined by R value. RLC 
Phase shifter or Oscillator is connected between pin (3) and , the phase shifted signal is input to 
pin @3) and demodulated in quadrature detector. 


LIM OUT QUAD IN 





RLC phase shifter 
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6) 


7) 


Audio output, data output and muting 

The FM modulated audio or data signal is demodulated in the prior stage and is output from pin 41) 
(AUDIO OUT) and (DATA OUT). Output from pin (1) can be muted by control signal of TTL level 
from pin () (MUTE IN). (See table below.) 


Control signal Audio signal 
H (>2.0V) Mute 
L (<0.8V) Slew 


Table of muting control 






RSS! 

The function of RSSI is to detect the input level, and output current increases monotonously within the 
range of IF input level —100 to 0 dBm (2.24 to 224 mVrms). The power supply and temperature effect 
little on output current. However, the output current is distributed within the range of 20% due to the 
resistance within the IC. In case voltage output is required, it needs current to voltage conversion Circuit 
composing with resistance, etc. The resistance value is determined by the RSSI maximum output 
current and the allowable maximum voltage of pin @2 . The RSSI maximum output current is 
approximately 60 WA (Typ: 45 A) and the allowable maximum voltage (recommended maximum 
voltage) is Vcc—1.8V, select the resistance according to the power supply and the required output 
voltage. In case the output voltage is required above Vcc—1.8V, amplify a voltage using an operational 
amplifier, etc. 

The AMPS defines that the RSSI output voltage increases monotonously from O to O.5V. The 
CXA1003AM has an offset of approximately 0.3 to 0.5V (Vcc=5V Ri=51 kQQ), if it needs, utilize the 
offset correction circuit. 





Current to voltage conversion with 
resistance of RSSI output 


cS 


I 
I 
| 
I 
ri I 
Correction 
{ 
t 


' Offset 





Input level Input level 


Offset correction of RSSI output voltage 
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Mixer I/O characteristics Mixer conversion gain vs. 
and the 3rd order intercepting point 


Ta = 25°C Vcc = 5V 


Local input level 





fF = 80 MHz 


20| LOCAL LEVEL = 0 dBm 
FLOCAL = 80.455 MHz 
































Ta = 25°C 

Veco = 5V 

RF LEVEL = —40 dBm 
fre = 80 MHz 

fi OCAL = 80.455 MHz 





Mixer conversion gain [dB] 








Output level [dBm] 


- 40 























fRF1 = 80.06 MHz 
fRF2 = 80.12 MHz 


LOCAL LEVEL =0 dBm 
fLOCAL = 80.455 MHz 


LOCAL input level [dBm] 





~40 =20 0 


RF input level [dBm] 


Mixer conversion gain frequency characteristics 


Ta = 25°C 

Vcc =5V 

RF LEVEL = —40 dBm 
LOCAL LEVEL =0 dBm 
FLOCAL = fRF + 455 kHz 





























Mixer conversion gain [dB] 
























































Frequency [Hz] 
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IF amplifier voltage gain frequency characteristics 


100K 


Ta=25°C 
Veo =5V 
RF LEVEL = —50 dBm 


a 






Jl 





30 








25 


\F amplifier voltage gain [dB] 




















Frequency [Hz] 


Limiter voltage gain frequency characteristics 


NLT 






Ta=25°C 
Vec = 5% 
RF LEVEL = ~90 dBm 


a 



























Limiter amplifier voltage gain [dB] 











THM 
ra 
! 


1M 


Frequency [Hz] 
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Audio demodulation characteristics (IF IN/AUDIO OUT) 


* Uses AUDIO Test Circuit 





Ta = 25°C 

Vcc =5V 

fF = 455 kHz 
fap =1kHz 
DEV =+8kHz 
195mVrms = 0 dB 

















Audio output response [dB] 




















Input level [dBm] 


Audio |/O characteristics 


Ta=25°C ad 
Vcc = 5V 

RF LEVEL = —20 dBm 
far = 455 kHz 

far =1kHz 

AUDIO INPUT LEVEL 
DEV; + 2.9 kHz=0dB 























Output level and distortion ratio [dB] 




















Audio input level [dB] 
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RSSI output voltage [V] 


Output level [dB] 
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RSSI characteristics (IF IN/RSSI OUT) 





Veco 5Vv 
fRr = 455 kHz 









































—e0. 100° .-80 -60 -40 -20 .@) 20 


Input level [dBm] 


RX-audio filter frequency characteristics 
(A-B; AMPS Typ.) | 
(BPF+ DEEMP) 





























+24 dB/Oct 





















































Frequency [Hz] 





O99 
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C-message filter frequency characteristics 

















Output level [dB] 

























































































100 1K 


Frequency [Hz] 


Audio measurement circuit frequency characteristics 

















Output level [dB] 













































































100 1K 


10K 
Frequency [Hz] 
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Filter IC for Cellular Mobile Telephone 





Description 


The CXD1082M is a filter IC developed for 


cellular mobile telephone. By using this IC in 
conjunction with the DATA:SAT LSI CXD1083Q, 
a modem can be set up. 


Features 


Miniaturized filter by use of switched capacitor 
technology 

5V single power supply operation 

Low power consumption (28 mW, typ.’in 5V 
operation) 


Functions 


Filtering of received wide band data 

Filtering of received SAT 

Detection of PLL lock of received SAT 
Summing of wide band data, ST, and SAT to be 
transmitted 

Filtering of wide band data, ST, and SAT to be 
transmitted 


Structure 


Silicon gate CMOS IC 


Absolute Maximum Ratings (Ta = 25°C) 





Package Outline Unit: mm 


20 pin MFP 
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e Supply voltage Vpp —0.3 to 7.0 V . 
e Input voltage VIN —0.3 to Vpp +0.3 V 

e Output voltage V ouT —0.3 to Voo +0.3 V 

e Operating temperature Topr —34 to +75 “ce 

e Storage temperature Tstg —55 to +150 “Cc 
Recommended Operating Conditions 

e Supply voltage Vpp 4.75 to 5.25 V 

e Operating temperature Topr —34 to +75 a 6: 
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Block Diagram 


Le 
a. 
ad 
N 
x 
x 
C9) 
u 
a. 
a 
N 
<= 
x 
wo 


13KHz LPF 
9.25KHz /18.5KHz 


BUFFER 
SUMMING 





AO) = 


CXD1082M SON Yo 


Pin Description 


Equivalent circuit Description 





she 
Input pin 1 for transmission of wide band 


data and ST from a mobile station to a 
land station. 


Input pin 2 for transmission of wide band 
data and ST from a mobile station to a 
land station. ‘ 





Input pin for transmission of SAT from a 
mobile station to a land station. 


Output pin for 9.25kHz/18.5kHz low- 
pass filter with variable cutoff frequency. 








Reference voltage input pin of a compara- 
tor for wide band data received by a 
mobile station from a land station. 

By an external 14F capacitance, output 
offset of 13kHz low-pass filter for receiv- 
ed wide band data is eliminated. 





Output pin of a comparator for wide 
band data received by a mobile station 
from a land station. 

When 13kHz low-pass filter output volt- 
age exceeds reference voltage (pin 5), out- 
put level of this pin goes from “low” to 
“high.” 





Output pin of a comparator for SAT 
received by a mobile station from a land 
station. When S6kHz_ low-pass _ filter 
output voltage exceeds reference voltage 
(pin 8), output level of this pin goes from 
“low” to “high.”’ 
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Vopo 
Reference voltage input pin of a compara- 
tor for SAT received by a mobile station 
g REFB from a land station. . 
By an external 14:F capacitance, output 
offset of 6KHz low-pass filter for received 
SAT is eliminated. 


6kHz low-pass filter output pin for SAT 
received by a mobile station from a land 
station. 

This pin is connected to the comparator 
used for receiving SAT. 
































9 FILB O 








Output pin for the comparator used to 
= detect PLL lock for the received SAT. 
10 | LCKO O (10) When input voltage (pin 14) exceeds 
200p | C reference voltage (pin 15), output level 
? of this pin goes from “low” to “high”. 








a 


Clock input pin for 9.25kHz/18.5kHz 
low-pass filter with variable cutoff 
frequency. 

400kHz clock input provides 18.5kHz 
cutoff frequency, and 200kHz input 
provides 9.25kHz cutoff frequency. 


11. | CLK2 














Internal operational amplifiers virtual 
ground level output pin. Output voltage 
of this pin will be half of the supplied 
voltage. 

An external capacitance of 3.3uF is 
required as a ripple filter. 


12 | 0.5Vpb 











Voo 


Clock input pin for receiving 13kHz 
low-pass filter, 6kKHz high-pass filter, 
and 6kHz low-pass filter. 

Input clock frequency is 400KHz. 


13. | CLK1 2.5V | 
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Equivalent circuit Description 












Input pin for the comparator used to 
detect PPL lock of the received SAT. 





14 | LCKI 


























Reference voltage input pin for the 
comparator used to detect PLL lock of 
the received SAT. This pin is biased at 
3/4 of the supplied voltage. 

An external capacitance of 3.3uF is 
required as a ripple filter. 


15" | 0.75Vop | 3.75V | 























Output pin for the 13kHz low-pass 
filter for wide band data received by 
a mobile station from a land station. 
This pin is connected to the comparator 
used for receiving wide band data. 






















Ground pin 





Input pin for wide band data and SAT 
received by a mobile station from a land 
station. 

This pin is connected to the voltage fol- 
lower whose input is biased at a half of 
the supplied voltage. 












Supply voltage pin 
















Gain switching input pin for wide band 
data and ST to be transmitted. 

input level must be “low” for ST trans- 
mission, and “high” for data transmis- 
sion. 

























Note 1) The pin voltages specified in this table are those for Vop = 5V. 
2) The resistances and currents are typical values. 
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Electrical Characteristics 
(Ta = 25°C, Vop = 5V. See Fig. 1 to 4.) 


[Current consumption | 160 

[Glock Tinput voltage diVer | SOSCS—~—S 

[clock tinputthreshoidiews [| [SS 

[clock 2frequency —=«d Fox | SSCSC~S~S~S 

[Glock 2inpurvoitage + Vexz | SSCS 
eo 
as 
eo 





















Clock 2 input threshold level Moe 
Gain control input voltage 
Gain control input thresholdlevel] | 


ain 
& | Received signal input 











IN 


Txb1 














Transmission signal input 1 








Transmission signal input 2 | Txp2 










Transmission signal input 3 |} Txs 






Received signal input 








Transmission signal input 1 








Transmission signal input 2 | ZTxD2 












Transmission signal input 3 









13kHz low-pass filter 
7kHz band-pass filter 7 
9kHz/18kHz low-pass filter 

Comparator reference voltage 















TXS = OV, VG = OV, TXD1 = TXD2 














Input 
Output voltage Nee ee Input volta 


Analog reference voltage 
























Comparator 1 





Comparator 2 Received signal input: 1kHz, 1Vp-p 















Comparator 3 Received signal input: 7kHz, 1Vp-p 





Transmission signal input 1 
gain 









Transmission signal input 2 
gain 









Transmission signal input 3 
gain 













13kHz low-pass filter Received signal input: 13kHz, 1Vp-p 












Received signal input: 3kHz, 1Vp-p 















6kHz band-pass filter Received signal input: 7kHz, 1Vp-p 








Received signal input: 12kHz, 1Vp-p 
Received signal input 3: 18.5kHz, 0.5Vp-p 
Received signal input 3: 6OkHz, 0.5Vp-p 
Received signal input 3: 9.25kHz, 0.5Vp-p 






















18.5kHz low-pass filter 











Stop band attenuation 


39.66 


9.25kHz low-pass filter 
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Electrical Characteristics Test Circuit 1 (Frequency Characteristics, Output Voltage) 


ANALOG 
5vV INPUT 


ic 






400kHZ 400kHz2/200kHz 


tu Pe he eT 


ANALOG | 
INPUT 


Network Analyzer 
Fig. 1 Anritsu MS420A/J 


Electrical Characteristics Test Circuit 2 (Comparator Output Duty) 


400 kHz 





Oscilloscope 


Fig. 2 
Electrical Characteristics Test Circuit 3 (Summing Amplifier Gain) 


SV 200 kHz 
3.3p 9 





AC 
ANALOG Level Meter 
INPUT 
Fig. 3 


Electrical Characteristics Test Circuit 4 (Current Consumption) 
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Description of Operations 


The CXD1082M is a filter 1|C developed for cellular mobile telephone. By using this IC in conjunction 
with the DATA:SAT LSI CXD1083Q, a modem having the following functions can be set up: 
(1) Filtering of received wide band data 
(2) Filtering of received SAT 
(3) Detection of PLL lock of received SAT 
(4) Summing of wide band data, ST, and SAT to be transmitted 
(5) Filtering of wide band data, ST, and SAT to be transmitted 
This section provides brief descriptions of these functions. 


1. Filtering of received wide band data 

In the cellular mobile telephone system, data is transmitted between the land and mobile stations 
for purposes of channel setting, etc., during speech or hand-off (Transition between cells). This data is 
called wide band data, which is Manchester coded, and is transmitted at a rate of 20K baud. The 
received wide band data is fed through a buffer amplifier via a voltage follower to the 13kHz quartic 
Butterworth low-pass filter which operates as a data demodulating roll-off filter. This filter is of switch- 
ed capacitor type, providing a cutoff frequency of 13kHz (typ.) when the sampling clock frequency 
is 400kHz. The filter output is shaped to the CMOS logic {evel with a comparator, and is then sent out 
to the CXD10830. 


2. Filtering of received SAT 

In the cellular mobile telephone system, even during speech, a sine wave signal called SAT (Super- 
visory Audio Tone) is transmitted between the land station and the mobile station in order that they 
recognize each other. SATs of three frequencies, 5.97kHz, 6.00kHz, and 6.03KHz, are available. The 
SAT frequency to be used is determined at the hand-off time by 2-bit data called SCC (SAT Color 
Code) which is transmitted from the land station to the mobil station. During speech, the mobile 
station recognizes the land station by receiving the SAT from the land station, and the land station 
recognizes the mobile station by receiving the SAT from the mobile station.~ 

Similarly to the wide band data, the SAT received from the land station is fed through the buffer 
amplifier to the 13kHz quartic Butterworth low-pass filter. Then the SAT is fed to the GkHz quartic 
Butterworth high-pass filter to prevent interference from the voice component (300Hz to 3kHz), and 
then to the 6kHz quadratic Tchebycheff low-pass filter (pass range ripple 1dB) to reduce the high- 
band noise (6kHz to 13kHz) in the event of a weak electric field strength. These 6kHz high-pass and 
low-pass filters are of switched capacitor type, providing a cutoff frequency of 6kHz (typ.) when 
the sampling clock frequency is 400kHz. The above three filters constitute a band-pass filter with 
a center frequency of approx. 7kHz so that the SAT can be efficiently detected. The output of the 
6kHz low-pass filter is shaped to the CMOS logic level with a comparator, and is then sent out to 
the CXD10830Q. 


3. Detection of PLL lock of received SAT 
In the CXD10830, DPLL locks when the SAT having the frequency specified with SCC is received. 
The CXD1082M has a comparator to detect this lock/unlock state. The comparator output changes 
from the “‘low”’ level to the “high” level when the level of the SAT lock detect signal (SDET) from the 
CXD10830 exceeds the reference voltage (0.75Vbpp). 
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4. Summing of wide band data, ST, and SAT to be transmitted 


In the cellular mobile telephone system, wide band data or ST, and SAT are transmitted from the 
mobile station to the land station. The ST is a 10kHz signal that is transmitted at the end of the call 
or for ringing. From the CXD10830 to the CXD1082M, the wide band data and ST are fed through 
a —6dB attenuation pad, and the SAT is fed through a —18dB attenuation pad, 

The €XD1082M has an inverting amplifier which operates as a summing amplifier to sum these 
signals before transmission. As the transmitting amplifier in the next stage of the summing amplifier, 
the 18.5kHz quartic Butterworth low-pass filter is selected for wide band data transmission, and the 
9.25kHz quartic Butterworth low-pass filter for ST transmission. 

In order to compensate for the amplitude characteristics difference (—2.98dB to —4.62dB) between 
the 18.5kHz and 9.25kHz low-pass filters at the ST frequency (10kHz), +3dB or —2.9dB can be 
selected as the summing amplifier gain. When the ST is transmitted, the +3dB gain can be obtained 
by setting the gain control input (GAIN) to the “‘low’’ level, and the —2.9dB gain can be obtained 
by setting GAIN to the “high” level. The CXD1082M is provided with two input pins (TXD1 and 
TXD2) for the wide band data and ST so that the gain can be further adjusted by inserting ap- 
propriate resistors into the respective input lines. This allows the output level difference between ST 
transmission and data transmission to be completely compensated. 


5, Filtering of wide band data, ST, and SAT to be transmitted 


In the next stage of the summing amplifier, a low-pass filter is provided for removing the high-order 
harmonics from the summing amplifier output. The AMPS (Advanced Mobile Phone Service) Standards 
of AT&T (American Telephone and Telegraph) require a “20kHz +10% quartic Butterworth low-pass 
filter’’ as the transmission wide band data roll-off filter. In the CXD1082M, the filter used in the next 
stage of the summing amplifier is an 18.5kHz quartic Butterworth low-pass filter, and this filter also 
satisfies the condition of 38dB or more attenuation at GOkHz specified by the AMPS. When ST and 
SAT are transmitted, the cutoff frequency of this transmitting filter must be lowered because fre- 
quencies of ST and SAT are 10kHz and 6KHz, respectively. The transmitting filter of the CXD1082M 
is a switched capacitor filter providing a cutoff frequency of 18.5kHz (typ.) when the sampling fre- 
quency is 400kHz, and 9.25kHz (typ.) when the sampling frequency is 200K Hz. 
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Application Circuit 


Data On/Off 
(From CPU) 


Tx Data 
(From MODEM) 


Tx SAT 
(From MODEM) 


MOD in 
(To RF) 


RX DATA 
(To MODEM) 


RX SAT 
(To MODEM) 


SAT LOCK Det 
(To CPU) 
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Gain 
Control 


Voo 


Diser 
Out 
(From RF) 


SAT Lock 
Out 


(From MODEM) 


400KHz 
(From MODEM) 


200KHz 
(From MODEM) 


THVT yt 
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Notes on Application 
1. Summing amplifier gain adjustment 


Transmission SAT o— 


Transmission data or ST o—] 





Note Resistances are typical values. 


The summing amplifier is an inverting amplifier having a configuration shown in the above figure, 

Therefore, for the transmission SAT, a gain of OdB (typ,) is obtained, and for the transmission 
data and ST, +3.0dB (typ.} or —2.9dB (typ.) is obtained when the SW is on or off, respectively, pro- 
vided R1=R2=0Q, that is, if pins <<) and @ are short-circuited. The reason for provision of gain 
switching for the transmission data and ST is that the difference between the filter cutoff frequency 
for data transmission (18.5kHz) and that for ST transmission (9.25kHz) causes transmission output 
level difference of —3.0 to —4.6dB between the data and ST. In order to compensate this transmis- 
sion level difference, the gain control input is set to “‘L” for ST transmission, which turns on the SW 
and consequently sets the summing amplifier gain to +3.0dB, and the gain control input is set to ‘'H”’ 
for data transmission, which turns off the SW and consequently sets the summing amplifier gain to 
—2.9dB. However, this level compensation is not complete. The summing amplifier gain can be further 
adjusted by inserting R1 and R2, For this adjustment, proceed as follows: 


(D> Set the CLK2 frequency to 400kHz, and the gain control input level to ‘“H’. Apply a 10kHz, 
0.7Vp-p sine wave to pins > and @ via R1 and R2, and measure the transmitting filter output 
level at pin @ . The measurement result corresponds to the output level for data transmission. 


@ Set the CLK2 frequency to 200kHz, and the gain control input level to ‘L’’. Apply a 10kHz, 
0.7Vp-p sine wave to pins ©) and @ via R1 and R2, and measure the transmitting filter output 


level at pin @ . The measurement result corresponds to the output level for ST transmission. 


@) Adjust R1 or R2so that the same result can be obtained in the above measurements. 


Nee 
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2. Three-state processing for transmission data and ST input pin 


Data on/off VoD 


R4 
Transmission data, ST -— 
(from modem) 

R3 


The transmission data and ST output level of the modem (ex. CXD1083Q) is “L'’ when neither 
data nor ST is being transmitted. Therefore the modem cannot be connected to the CXD1082M by 
capacitor coupling unless any countermeasure is taken. 

In order to connect the modem to the CXD1082M by capacitor coupling, attach an external 
transistor which is kept on during transmission, and is kept off when neither data nor ST is being 
transmitted. R3 and R4 provide a voltage level of Vpp/2. 


3. Attenuation pads for transmission data and ST, and transmission SAT 


R5 
Transmission data, ST 
(from modem) 
R6 
R7 
Transmission SAT 
(from modem) R8& 


= 


The transmission data and ST output and the transmission SAT output from the modem (ex. CXD- 
1083Q) must be fed to the CXD1082M after being attenuated by R5 and R6, and R7 and R8, 
respectively, Set the attenuation ratio by R5 and R6 to —6dB, and that by R7 and R8 to —18dB. 


4. Adjustment of 0.75Vpp 
Vbo 


+ 


an a 


ae Note) Resistances are typical values. 


The voltage obtained inside the CXD1082M by dividing the supply voltage to 0.75Vop is output. 
This voltage can be externally adjusted as shown in the above figure. 
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CXD1082M 


Output (dB) 


Output (dB) 


Phase (deg) 





13kHz LPF Amplitude 
characteristics 
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9.25kHz LPF Amplitude 
characteristics 








— Min fc=9.25k Hz 
| Typ fe=9.50kHz 
Max fc=10.0kHz 
Input level : 1 Vp-p 
Supply voltage : SV 


Measuring 5 
temperature : 25°C 
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BPF Amplitude characteristics 
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Input level : 1 Vp-p 
| Supply voltage : SV 





| Measuring : 
temperature : 25 C 
















































































18.5kHz LPF Amplitude 
characteristics 
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Typ fe=19.0kHz 
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BPF Phase characteristics 
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9.25kHz LPF Phase 
characteristics 
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Note: Including summing 
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“Supply voltage : 5V 
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13kHz LPF Amplitude-temperature 
characteristics 
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18.5kHz LPF Phase 
characteristics 
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Data and SAT LSI for Cellular Radio Telephone 


Description Package Outline 


The CXD10830 is a DATA and SAT LSI for 
the US cellular radio telephone system; it is used 





in combination with the switched capacitor filter 
CXD1082M. 


Features 

e Provided with a Manchester code decoder with 
a small bit error rate. 

e SAT detector circuit with negligible malfunction 
even in a very small electrical field. 

e Low power consumption. 








Functions 
® Decoding of received DATA 





¢ Detection of received SAT (Supervisory Audio 
Tone) 

e Transmitting SAT having the same frequency 
and phase as those of received SAT 

® Encoding of transmitting DATA and ST 


Structure 
Silicon gate CMOS 


Application 
Cellular radio telephone 


Absolute Maximum Ratings (Ta = 25°C) 


e Supply voltage Vop  Vss"! —0.3"% to 7.0 V 
e Input voltage VI Vss"! —0.3"2 to Vop +0.3°2 V 
e Output voltage Vo Vss’! —0.3°% to Vpp +0.3°2 V 
e Operating temperature Topr —34to +75 2G 
e Storage temperature Tstg —55 to +150 ee 
Note) *1Vss = OV 
*2 This value is a steady state voltage. 
In transient state (20 to 30 ns), 0.5V is allowable. 
Recommended Operating Conditions 
e Supply voltage VDD 4.75 to 5.25 (5.00 Typ.) V 
e Operating temperature Topr —34to +75 °C 


ee 


Unit: mm 
48 pin OIP 











QIP-48P-L01 











CXD10830 SONY, 








Block Diagram 


TLE FCK4 FCK2 TCK TOSC 


DA 


J 


TX. 


ENCODER 


DIGITAL 
PLE 


RX.DATA 
DECODER 








| TX. SAT SAT 
+ 
PHASE CONTROLLER DETECTOR 











SPAQ SPA1 SPA2 SPA3 SPAS SPA5 SCCO SCC Vss VDO 


Pin Configuration (Top View) 
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Pin Description 
























































































































































No. Symbol | (/O | . Description 
2 TCK ——O_ Clock output (10kHz) for transmitting DATA, ST. 
4 |TND I __ Input of transmitting NRZ- DATA. 
5 a P20) 1 | Input for test. Usually, fix “L”. | 
7 : K ADJ I | PLL lock range switching input for received Manchester DATA 
| | decoder (H: +78Hz/L: +19.5Hz). 
| 8 | fVs | 0 | Output for test. - | 
9 | RND O — Output for received NRZ: DATA. 
10 | XRND | O _ laversion output of RND (Pin 9). - 
- ri | TPs in 0 | Output for test. | _ 
1 2 " RCK | O Clock output (1OkHz), extracted from received DATA. 
Le | _ | = : 
14 |NC | | 
16 | TDSC | J | ON/OFF control input for transmitting Manchester DATA. 
[a7 | Nec We | 
1 3. -TLPC I i Frequency switching input of FCK2 (Pin 23) (H: 400kH2/L: 200kHz). 
19 ae | = q e 5V 
2 0 | XXTL = inversion output of XTLO (Pin 21). 4.8MlHz ; 
21 XTLO | O | Crystal oscillator output. 4.8MHz | 
P | | Crystal oscillator input, or external clock input. 
22 | XTL | J 
| | 4.8MHz 
23 |FCK2 | O Clock output for switched capacitor filter. 400kHz/200kHz | 
24 F CK 4 | Clock output for switched capacitor filter. 40O0kHz 7 7 | 
2 5 RM D | L Received Manchester DATA input | 
26 N.C. i | ss 
yee XTDS O Inversion output of TDS (Pin 28). 
28 | FDS [ O Output of transmitting Manchester DATA, ST. —_ 
2 9 | RSAT ] | Received SAT input. 
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CXD10830 
No. Symbol /O Description 
30 N.C. — 
= 

ol Vss a GND 
S22 PPS O Output for test 
ono XTSA O Inversion output of TSAT (Pin 34). 
34 t TSAT O | Transmitting SAT output. : 
35 TP 4 O | Output for test. : 
36 | SDET © | SAT detection output. 
37 SPA 0 I Transmitting SAT phase correction input O. (LSB) 
3 8 SPA] I Transmitting SAT phase eorecion input 1. 
39 SPAQ I Transmitting SAT phase correction input 2. 
40 SPA 3 ] Transmitting SAT phase correction input 3. 
41 SPA4 | Transmitting SAT phase correction input 4. 
4 2 ! SPA5 I | Transmitting SAT Shaseconection input 5. (MSB) 
7 ae eee — | +5V | 

4 | 
44 | XTST I | Input for test. Usually, fix ““H”. 
Ae + Ns = 

; 46 i NC; [> 

A°F SCC:0 I | SAT color code iowa input. 
48 SCC 1 I | SAT color code upper-bit put 
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Electrical Characteristics 


DC characteristics 








|/O capacitor 









Symbol | Min. 



































Item Symbol Condition Min. Typ. Max. Unit 
Output without load 
Power supply current ay 
IH=VDD 
IDDS In steady state Vir Wee ) Osl mA 
Output H level VOH lIoH = —O0.4mA 4.0 VDD V 
voltage L level VoL | lo. = 2mA Vss 0.4 V 
Input H level VIH 2.4 V 
voltage L level VIL 0.8 V 
Input leak current ILI —10 10 A 
ph 


SONY: 


VDD = 5V+5%, Vss = OV 
Topr = —34to +75°C 























Test conditions VDD = Vi = OV, fM = 1MHz 


Functions 





Typ. Max. 
8 
8 


pF 






pF 


The CXD10830 is a DATA and SAT LSI designed for the US cellular radio telephone system. It is used 


combined with the switched capacitor filter CXD1082M for following functions. 


(1) Decoding of the received DATA. 


(2) Detection of the received SAT. 


(3) SAT transmission in the same frequency and phase as for received. 
(4) Encoding of the transmitting DATA and ST. 


The following is description of each function. 


Decoding of the received DATA 


With the cellular radio telephone system, DATA for selecting a channel is exchanged between land and 
mobile stations during cell movement after circuit connection. This DATA is called WIDE BAND DATA 
coded in the 20 k-baud Manchester code. The following diagram shows the logical values “1’’ and “O” of 


the Manchester code. 


Logical value ‘*1" 


= 00S calle 50us = 


Fig. 1 


Logical value **O”’ 


_ ion 
= D0us aoe. 50 us 22 


Manchester code 


— 419 — 











x0 10830 SONY: 


To decode DATA input in this Manchester code, clock components are extracted by DPLL and the 
second half values of each bit are picked up using the clock. The decoded DATA is output as NRZ data 
from the output RND (Pin 9) and XRND (Pin 10) and its bit-clock is output from the output RCK (Pin 12). 
Timing of RCK with RND or XRND is shown in Fig. 2. 


RND or XRND y 


Peel eC 
RCK = 100us il 


Fig. 2 Timing of RCK with RND or XRND 


Detection of the received SAT 


With the cellular radio telephone system, sinusoidal wave signals called SAT (Supervisory Audio Tone) 
are exchanged between land and mobile stations after radio link. SAT has three waves, 5.97 kHz, 6.00 
kHz and 6.03 kHz; its frequency will be selected among them during cell movement, the one selected is 
notified in the SAT color code to the mobile station by the land station. During circuit connection, land 
and the mobile stations confirm each other through reception of the designated SAT frequency. 

When the SAT signal with the frequency designated in the SAT color code is detected, SDET (Pin 36) 
becomes “H”. 

SAT transmission with the same frequency and phase as for received 


The land station confirms a mobile station through receiving the SAT signal in the same frequency and 
phase as it has transmitted. The mobile station is required to transmit the SAT signal in the same frequen- 
cy and phase as it has received. For this purpose, the mobile station transmits the signal by phase- 
correcting the DPLL output locked in the received SAT. Connecting the amount of phase depends on the 
transmitting circuit delay, etc.; this is correctly executed by varying 64 stages in 3.6° steps (O° to 226.8°) 
and then further shifting the phase by 180° by selecting the output TSAT pin (Pin 34) and XTSA (inver- 
sion output of TSAT, Pin 33), thereby resulting in the phase correction from O° te 360° in 3.6° steps. 


The following List 1 shows correction quantities of phase on the basis of TSAT output at the time of 
(SPA5, SPA4, SPA3, SPA2, SPA1, SPAO) = (0, O, O, O, O, 0). 














List 1: Lag of phase of the pins TSAT and XTSA on the basis of TSAT at the time of (SPA5, SPA4, 
SPA3, SPA2, SPA1, SPAO) = (0, O, O, O, O, O) 
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Encoding of the transmitting DATA and ST 


ST is a 10 kHz signal transmitted when conversation ends or when to ring the bell. It is output from 
TDS (Pin 28) and XTDS (Pin 27) with the DATA and ST (NRZ) input to TND (Pin 4), in synchronization 
with the clock output from TCK (Pin 2), and encoded in the Manchester code. However, it does not trans- 


mit the encoded data when the control input TDSC (Pin 16) is at ‘‘L” but fixes TDS to “‘H’’ and XTDS to 
oe Cal 
Timing of TCK and TND is shown in Fig. 3. 


i 


fp te ee 


Fig.3. Timing of TCK and TND 


Also, at the time of sending of DATA and ST, frequency characteristics of filter connected to sending 
output TDS or XTDS differ. Therefore, change over frequency of clock (FCK2) to be given to the switch 
and capacitor filter in CXD1082M by TLPC (pin 18) as shown in List 2 below. 


TLPC FCK2 Cut-off frequency of filter 


DATA “H" 400 kHz 18.5 kHz 





ST a ee 200 kHz 9.25: kHz 


List 2: Changeover of TLPC at the time of sending of DATA and ST 
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[Dix L43S3ad 


"2438 IWLO*SDIOA | (23) (2) (i) (oY (62) (8¢) (5) 


OVLX TWX GVdS PVdS £VdS Z2VdS IVdS OVdS 








SOVAYNSLNI 


—a 
W28010x9 nee 


O£BOLAXd 


Ea 
Ea 
"9438 FDIOA 


od tk 
(8) ISLX 2d 





3OV4dNSLNI 
Pa WOO 7 gor 





INDI uoHedddy 
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6) Frequency Synthesizer PLL 


Type 


Function 








CX-7925B/-1 





CX-7961A/-1 


Frequency Synthesizer PLL 








Frequency Synthesizer PLL 





— 424 — 











__CX-7925B/7925B-1 


Frequency Synthesizer PLL 

















Description | Package Outline ie eas 
CX-7925B is a PLL IC for the digital selection of 
AM, FM and TV Broadcasting as well as other radio 14 Pin DIP 
waves, developed using the high-speed N-channel sails 
silicon gate MOS technology. | or 
0.5 MAX | 175-01 
at | 
Features 
@ The maximum operating frequency is warranted 
as follows 


CX-7925B Up to 300MHz 

CX-7925B-1 Up to 350MHz 
They can be used up to 1GHz when used com- 
bined with an ECL prescaler (general-purpose). 

® Programmable divider makes it possible to divide a 
program frequency up to 1/262,151. 

® Programmable reference divider realizes selection 
of a given reference frequency (e.g. 244Hz—2MHz 
can be selected when a 4MHz crystal oscillator is 
used). 

®@ High C/N ratio with the high-speed phase com- DIP-14P-04 
parator. 

@ Operation control using three terminals in serial 
mode. 

@ Independent 3 terminals (AM1, FM1 and TV1) 
are provided for a high frequency signal input 
depending on its frequency band. 

@ Multi-purpose output terminals are provided 
(AO, BO). 

®@ Low power consumption (120mW Type) 








Structure 
N-channel silicon gate MOS 


Absolute Maximum Ratings (Ta = 25°C, Vsg = OV) 
@ Supply voltage Vop —0.5 to +7 
@ Pin input voltage Vin -1tot7 
® Operating temperature Topr —20 to +75 
@ Siorage temperature Tstg -55 to +150 


Naa<< 


° 


Recommended Operating Conditions 















































Supply voltage L Vpop 45 — 55 Vv 
High level input voltage CLK, DIN . VIH +2.6 — Vpp +0.5 V : 
Low level input voltage LAT | VIL | -1.0-—0.8 V 
High frequency signal input amplitude TVi | CIN 0.3 — 4.0 Vp-p 
High frequency signal input amplitude | VMI ein 0.2 — 4.0 Vp-p 
High frequency input amplitoda AMI CIN 0.2 — 2.5 —. Vp-p 
High frequency input amplitude X| CIN 0.6 — 4,0 Vp-p 

| Operating temperature Topr | -20 +70 mC 





AS =. 
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Block Diagram and Pin Configuration 


Vss AMI Voo FMI TV! BO AO 


@—9—@—W)}—_@—_@)_© 
> 










Amp. 
Swallow -—} 1/4, 1/5 ee eT 
counter prescaler eae prescaler 






Main divider 
(16 bit, programmable) 





Amp. 


Sub- 
strate 


voltage 
generator 


Phase 
comparator 








Timing 
controller 


@ aa Oman ae 


Ves CLK LAT DIN XI XO PD 


Pin Description 


Description 











Substrate terminal (connect 0.01uF capacitor to the ground) 





Clock input terminal for 20-bit serial data input (to be shifted with signal rise) 








Latch signal input terminal for shift register input data (to be latched with signal rise) as well as the UP/ 
DOWN clock input terminal (its state to be changed with signal rise) 





Data input terminal as well as the UP/DOWN mode switching terminal (UP at ‘'H” level, DOWN at ‘‘L”’ level) 











Crystal oscillator connection terminal for the reference signal generation (183MHz max., 4.0MHz standard) 





Phase comparator output terminal (3 states) 











External control signal output terminal/unlock output terminal (E/E MOS push-pull) 








External control! signal output terminal/data check terminal (E/E MOS push-pull) 








High frequency signal input terminal (30O0MHz or 350MHz max.) 1/2 prescaler is built-in. 





High frequency signal input terminal (150MHz or 180MHz max.) 








Power supply (+5V) 











High frequency signal input terminal (4OMHz or 50MHz max.) 








Ground terminal 
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Electrical Characteristics (within the recommended operating condition range, unless otherwise specified) Vss = 0V 


CX+79258 CX-7925B-1 


Min, Typ. Max, Min. Typ. Max. 





Item Pin, remark Condition 





O ti 
eae sea Vpp Note 2 24 40 28 40 
supply current 





TV! ey = 0.3-0.4Vp-p 





Operating input 


ireGueney FMI ery = 0.2—4.0Vp-p 





AMI | e)N = 0.2—2.5Vp-p 








ViH =9-Vpp 


Input leak current Logic input 
Note 1 











High level output 


ain catey VoOuT = 3 Note-2 








Phase comparator 
(3-value output) VouT=1V Note 2 
PD 


Low level output 
current 








High impedance leak 


eer Vout =2V_ Note 1 


+—_—— 


High level output | 
Push-pull by IOH = ~20uA 


voltage 
E/E MOS: 


Low leve! output Structure AO, BO lol = 1mA 
voltage 












































Note1) Ta=25°C  Note2) Vpp=5V Ta=25°C 


Operating Input Frequency Measuring Circuit 


O.1u 
SHG) ves vss(a) 
0.01 
O (e)cuk AMI\13 SG 
50 
0.01 
From controller < © (3) LAT Voo\te O5V 
TOOOP 
O—(4)pIn — FMi(tt) | SG 
50 


(5) x! TV! (10) SG 


1000P 50 


@) PD ao(8) Oscilloscope (Input 502) 


Control input data to CX-7925B: T1-H, T2-H, A-L, B-H 
SG: HP's 8640B (Input level is directly read with the built-in level meter) 








LAG = 
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Operating Description 
(1) Signal input from the local oscillator 
CX-7925B is provided with 3 independent input terminals corresponding to the signal frequency and applications. 
AMI terminal 


Reception terminal of AM broadcast with the warranted signal input up to 40MHz or 50MHz. The frequency 
division ratio using this terminal is 1/2 to 1/65537. 


FMI terminal 


Reception terminal of FM and TV broadcasts with the warranted signal input up to 150MHz or 180MHz. An 
external prescaler is not required in reception of FM channels. When TV is received, entire TV band width can be 
covered with combination of an external prescaler up to 1/8. The frequency division ratio ranges from 1/12 to 
1/262.151. This terminal is open when it is not in use. 
TVI terminal 


This terminal is dedicated to reception of TV.broadcasts. Signal input up to 300MHz or 350MHz are warranted 
with the built-in 1/2 prescaler. When combined with an external prescaler up to 1/4, entire TV bandwidth can be 
covered. The frequency division ranges from 1/24 to 1/524.302. When this terminal is not in use, it is grounded 
internally via a resistor of more than 100 kQ). 


(2) Phase comparator 


The phase comparator output (PD terminal) has a 3-value level. When the input signal is advanced in phase than the 
reference signal, the terminal becomes HIGH level; LOW level when the phase is lagging behind and high impedance 
when they are in phase. 


(3) Control signal and control system 


CX-7925B is designed as a controller compatible with general 4- or 8-bit microcomputers. Three control input termi- 
nals, CLK, LAT and DIN, are available. Two control output terminals, AO and BO are also available. By combining 
these terminals properly, simplification of the system or multi-functional system can be realized. 


(3-1) Controi signal input modes 


CX-7925B has three control signal input modes. DATA INPUT mode (normal mode), UP/DOWN mode and DATA 
CHECK mode with each of them differing in its signal input system. 


(a) DATA INPUT mode (normal mode} 


To set all initial values of CX-7925B it is required to input total 40-bit data in 20 bits each in this mode. When 
data is input to the DIN terminal with the LAT terminal in the LOW state, the data is input in one bit each to the 
shift register with the rise of clock input to the CLK terminal. After transmitting 20-bit data to the shift register, 
the data is latched when the LAT terminal is set to HIGH with the CLK in the HIGH state. (After latching of the 
data, the LAT terminal must be reset to LOW. Varying of the DIN and CLK terminals with the LAT terminal 
HIGH may affect the data internally.) 

As will be described in detail later, input data is input either in the programmable divider or reference divider 
depending on a state of the last bit C. In practice, input the 20-bit data including the reference divider frequency 
division number, input terminal selection and AO/BO output terminal data from the controller first of all in the 
above manner. At this time, the last bit C of the data is set to LOW. 

Then, input the 20-bit data including the programmable divider setting data in the same manner with the last bit 
C set to HIGH. In this manner, all internal states are set. After this setting, the latter 20-bit data only is varied 
when only the programmable divider value is varied. (At this time, C is set to HIGH without fail.) 

When the programmable divider value is varied (selection of a broadcast channel, AFT), the following UP/DOWN 
mode can be used more effectively. 


(b) UP/DOWN mode 


After setting the CLK terminal to LOW, the UP/DOWN content can be increased or decreased by one depending 
on the level of HIGH or LOW of the DIN terminal when the LAT terminal (usually LOW level) is changed from 
HIGH to LOW. By repeating this process, the setting value of the programmable divider can be varied as required. 
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(c) DATA CHECK mode 


This mode is used to check if the data from the controller is correctly input to the shift register. The data left in 
the shift register immediately after the input data is latched is output in one bit each from the BO terminal when 
a clock is input to the CLK terminal after the LAT terminal is set to LOW with the CLK terminal held to HIGH. 
However, the shift register data is output from the BO terminal when the T1 or T2 bit of the data Is respectively 
at HIGH or LOW only. T1 and T2 bits will be described in the following item. 


(3-2) Control data assignment 


The CX-7925B contro! data is assigned in 20 bits. The last 2 bits are the data recognition code and their recognition 
will tell the data content. Switching to the TEST mode is also performed using this code internally. As is described in 
the following, each of the frequency division number of the programmable divider and reference divider is given in the 
binary value with the leading digit of LSB. 


(a) Control input data of the reference divider, etc. (C = LOW) 


This data can be described as an initialization setting data and it is always input whenever the power supply is fed 
or a channel band is switched. The input data is assigned as follows. 





* RO— R13: Reference divider frequency division number (binary value with the LSB of RO). In practice, an 
offset component between the actual frequency division number and the input data. Their 
relationship is as follows. 

(Actual frequency division number) = (Input data) + 2 


- P11,P12: Specification of the signal input terminal. 


Pld, Pr2 


























*A,B,T1: Each of the AO and BO terminals have 2 functions which are switched depending on the T1 
value. When T1 is at LOW, A and B values are output as they are to the AO and BO terminals. 
These signals can be used for switching an external prescaler’s frequency division ratio, the filter 
constant and channel band, etc. When the prescaler M54465P (Mitsubishi) is used, the selection 
code of frequency division ratio will be as follows: 


Frequency division 


ratio 
A,B 
A 


























ee 
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When 11 is at HIGH, the AO output terminal outputs the LOCK/UNLOCK state of the phase 
comparator. 


AO terminal H: UNLOCK 
Le LOCK 


This can be used as a muting signal. 

The BO terminal becomes, as described in (3-1) (C), the data output terminal of the shift register 
and the shift register content is continuously output by inputting the clock to the CLK terminal. 
It must be noted the AO and BO terminals can not be used for external control when T1 is at 
HIGH. 


This is a code to determine the latch direction of the input data. In this case, set to LOW. 





Input data 
| 


AO output BO output 


T 


A 





A B 
UNLOCK signal Shift register output 


+ 


| 








Reference divider outputs Main divider output 








Main divider output 




















(b) Programmable divider input data (C = HIGH) 


This data determines the programmable divider’s frequency division ratio. 





* NO — N17: 








Programmable divider frequency division number. 
(Binary value with NO as the LSB.) Actual frequency division number will be as follows depending 
ona terminal selected for the signal input. 












































Control data laut Range of the Relation between N and Range of the true 
F ee frequency division the true frequency frequency division 
P|1 RiZ ona input data N division number ND number ND 
ae sh 
— L AMI 0 — 65,535 Nit 2 2 — 65,537 
L. H AMI | 4 — 262,143 N+8 12 — 262,151 
ee 
TVI | 4 — 262,143 | 2° (N+8) 24 — 524,302 























T2 is used for selection of the test mode. Set this data to LOW usually. 

When the frequency division output and reference output are to be checked, set this T2 bit and T1 
bit to HIGH and A and B bits to LOW. In this instance, the AO and BO output terminals output 
a reference output and a frequency division output respectively. 


As described before. Set to HIGH in this case. 


24380 
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(3-3) Data input and control signal times 


(a) Data input mode (normal mode) Each timing shows the minimum value unless otherwise described. 


LAT 


CLK 





(b) UP/DOWN mode 





(c) DATA CHECK mode (Data check of the shift register) 


| 1 
a= 2.540S ——~ 


LAT 


CLK 


BO 





(* denotes data is output within this timing.) 





ee) ae 


CX-7925B/7925B-1 SONY, 





(4) Reference signal (Input signal of the reference divider) 


CX-7925B can generate a reference signal by connecting a crystal oscillator to XI] and XO. It also allows an external 
clock to be used as a reference signal by inputting an external clock signal to the XI terminal. 


(4-1) Reference signal generator with the built-in oscillator 


As shown below, connect a crystal oscillator to the XI and XO terminals. A crystal oscillator with the frequency of 
1MHz — 13MHz can be used. The diagram below shows an example when a standard 4MHz oscillator is used. Be sure 
to make the capacitance ratio of Cy; and Cg at 1— 2:1 and theeir serial capacitance values be the specified load 
capacitance of the crystal oscillator. 


CX-7925B 





(4-2) Reference signal generator with an external clock 


When an external clock signal, e.g. a clock signal obtained from the controller, is used as the reference clock, connect 
it to the XI terminal via a capacitor as shown below. The clock frequency is warranted up to 13MHz but use signal of 


proper rise and decay (more than 5V/us) especially when the frequency is low. This will serve as a protection from 
mulfunction. 


CX-7925B 
(5) (6) 
XI XO 
| 
O.6Vp-—p 


A = 
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Application Circuit 


Mix Mix Mix 






1000P 
Muting 
(11) 10 (9))}——{8 
Amp. 
Amp. 


Swallow 1/4, 1/5 : ae 1/2 
Main divider 
(16 bits, programmable) 
| 
UP/DOWN count (18 bits) 





Sub- 




















strate Phase 
voltage Shift register (20 bits) comparator 
genera- | 
tor 
Latch (19 bits) 
Timing Reference divider OSC 


controiler 





14 bits, programmable) 









Cae” ame 


ee 4.5MHz < 2 5.1k 
tt Sue 230 
2SK105A-10 Es O 
3.3 | 
3.3k: : ate 
. 1.2k ¢ K 
+5V ee a 1 ' 


From controller 
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High Frequency Input Sensitivity Characteristics 
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Output Current Characteristics of the AO and BO Terminals VOL — Output voltage (V) 
Vow 5,5V 35,0V 4.5V 1 
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lO, — Low level output current (mA) 








lou - !tigh level output current (mA) 
































VOH — Output voltage (V) 


Ta AUC 2a 10°C 

















ae) 
| 
| 








| 
way 


























| 
oD) 
| 
t 
F 

















| 
ee) 























Hi 
We 
/ A 


20°C 





loy — Low level output current (mA) 
!OH ~ High level output current (mA) 





























aa Bi mi Vop=5V 


O 
a ° 4 Ta 70°C 
VOH — Output voltage (V) 25°C: 


J 
nadie 


! 
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Output Current Characteristics of the PD (Phase Comparator) 


VOH — Output voltage (V) 





ar 
ho Ta = 25°C | 


VOH ~— Output voltage (Vv) 




















(WW) JUd4sIND Indino jana; MOQ ~ 10; 








VOL — Output voltage (V) 














(WW) JUasINd indino jaaaj MOY — TO; 


VOL — Output voltage (V) 


Power Supply Current Ipp and Voltage Characteristics 














ANTI ITT. 
TANNIN 
EEE TET. 
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Vpp — Supply voltage (V) 


Ee eee 
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Description Package Outline Cnt aaa 

CX-7961A is a PLL IC for the digital selection of AM, 
FM and TV Broadcasting as well as other radio waves, 14 pin DIP 
developed using the high-speed N-channel silicon gate 
MOS technology. 





1 0.5 MAX | 
i 


Features 

@® The maximum operating frequency is warranted as 
follows: 

CX-7961A Up to 180MHz 

CX-7961A-1 Upto 240MHz 
They can be used up to 1GHz when used combined 
with an ECL prescaler (general-purpose). 

@ Programmable divider makes it possible to divide a 
program frequency up to 1/262,151. 

@ Programmable reference divider realizes selection of a 
given reference frequency (e.g. 244Hz — 2MHz can be 
selected when a 4MHz crystal oscillator is used). 

® High C/N ratio with the high-speed phase comparator. 

@ Operation control using three terminals in serial mode. 

@ |ndependent 3 terminals (AM1, FM1 and TV1) are pro- 
vided for a high frequency signal input depending on its 
frequency band. 

@ Multi-purpose output terminals are provided (AO, BO). 

@ Low power consumption (35 mW Typ) 








DIP-14P-04 


Structure 
N-channel silicon gate MOS 


Absolute Maximum Ratings (Ta = 25 C, Veg = OV) 
@ Supply voltage Vpp —0.5 to +7 

® Pin input voltage Vin -—1 to +7 

@ Operating temperature Topr —20 to +75 

@ Storage temperature Tstg -55 to +150 


5 
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Recommended Operating Conditions 


Item Pin, remark Operating range 





Power supply voltage 2.7 —- 3.3 














High level input voltage CLK, DIN 1.5 —Vpp +0.5 








Low level input voltage LAT -0.5 — +0.5 








: | 
High frequency signal input amplitude TVI 0.2 —2.5 


ae 








High frequency signa! input amplitude VMI 0.2 —2.5 
4 





High frequency input amplitude AMI 0.2 —1.5 








High frequency input amplitude x! 0.6 -—2.5 


Operating temperature -20 — +70 
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Block Diagram and Pin Configuration 


Pin Description 


Sub- 
strate ; Phase 


voltage comparator 
generator 


Timing. Reference divider 
controller (14 bit, programmable) 





















































No. Symbol Description 
1 VBB Substrate terminal (connect 0.01uF capacitor to the ground) oe 
2 CLK Clock input terminal for 20-bit serial data input (to be shifted with signal rise) 
3 7" LAT Latch signal input terminal for shift register input data Ato be latched with signal rise) as well as the UP/ 
| DOWN clock input terminal (its state to be changed with signal rise) 
4 a DIN Data input terminal as well as the UP/DOWN mode switching terminal (UP at ‘‘H”’ level, DOWN at ’’L” level) 
5 | x| “ae 
A 6 Crystal oscillator connection terminal for the reference signal generation (7.2MHz max., 4.0MHz standard) 
7 PD | Phase comparator output terminal (three states) 
8 | AO External control signal output terminal/unlock output terminal (E/E MOS push-pull) 
9 BO ce External control signal output terminal/data check terminal (E/E MOS push-pull) 
10 il TVI “al High frequency signal input terminal (180MHz or 240MHz max.) 1/2 prescaler is built-in. 
11 FMI =i] High frequency signal input terminal (QOMHz or 125MHz max.} 
12 Vob “| Power supply (+3V) 
13 ~] AMI | High frequency signal input terminal (2OMHz or 25MHz max.) 
14 “i Vss ] Ground terminal 
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Electrical Characteristics (within the recommended operating condition range, unless otherwise specified) Vss = OV 


CX-7961A CX-7961A-1 
Min. Typ. ; Min. Typ. 


[ear T 


10 13 





Item Pin, remark Condition 














Operating power fin. = 110MHz 
IN 
supply current MDD Note 2 








st Tat etait er 
TVI ej = 0.2—-2.5Vp-p 10 10 


FMI ein = 0.2=2.5Vp-p 10 10 
AMI ein = 0.2 —1.5Vp-p 














Operating input 
frequency 








ViH =9-Vpp 


Input leak current Logic | t 
a eee nee Note 1 





High level output 


Vv eo MOTE <2 
current OUTS 


———_—_——, 











Phase comparator 
(3-value output) Vout =0.5V Note 2 
PD 


Low level output 
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Control input data to CX-7961A/7961A-1: 1T1-H, T2-H, A-L, B-H 
SG: HP's 8640B (Input level is directly read with the built-in level meter) 
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Description of Operation 
(1) Signal input from the local oscillator 


CX-7961A is provided with 3 independent input terminals corresponding to the signal frequency and applications. 
AMI terminal 


Reception terminal of AM broadcast with the warranted signal input up to 20OMHz or 25MHz. The frequency 
division ratio using this terminal is 1/2 to 1/65537. 


* FMI terminal 


Reception terminal of FM and TV broadcasts with the warranted signal input up to 9OMHz or 125MHz. An 
external prescaler is not required in reception of FM channels. When TV is received, entire TV band width can be 
covered with combination of an external prescaler up to 1/8. The frequency division ratio ranges from 1/12 to 
1/262.151. This terminal is open when it is not in use. ; 


TVI terminal 


This terminal is dedicated to reception of. TV broadcasts. Signal input up to 18O0MHz or 240MHz are warranted 
with the built-in 1/2 prescaler. When combined with an external prescaler up to 1/4, entire TV bandwidth can be 
covered. The frequency division ranges from 1/24 to 1/524.302. When this terminal is not in use, it is grounded 
internally via a resistor of more than 100 kQ | 


(2) Phase comparator 


The phase comparator output (PD terminal) has a 3-value level. When the input signal is advanced in phase than the 
reference signal, the terminal becomes HIGH level; LOW level when the phase is lagging behind and high impedance 
when they are in phase. 


(3) Control signal and control system 


CX-7961A is designed as a controller compatible with general 4-bit or 8-bit microcomputers. Three control input 
terminals, CLK, LAT and DIN, are available. Two control output terminals, AO and BO are also available. By com- 
bining these terminals properly, simplification of the system or multi-functional system can be realized. 


(3-1) Control signal input modes 


CX-7961A has three control signal input modes. DATA INPUT mode (normal mode), UP/DOWN mode and DATA, 
CHECK mode with each of them differing in its signal input system. 


(a) DATA INPUT mode (normal mode) 


To set all initial values of CX-7961A it is required to input total 40-bit data in 20 bits each in this mode. When 
data is input to the DIN terminal with the LAT terminal in the LOW state, the data is input in one bit each to the 
shift register with the rise of clock input to the CLK terminal. After transmitting 20-bit data to the shift register, 
the data is latched when the LAT terminal is set to HIGH with the CLK in the HIGH state. (After latching of the 
data, the LAT terminal must be reset to LOW. Varying of the DIN and CLK terminals with the LAT terminal 
HIGH may affect the data internally.) 

As will be described in detail later, input data is input either in the programmable divider or reference divider 
depending on a state of the last bit C. In practice, input the 20-bit data including the reference divider frequency 
division number, input terminal selection and AO/BO output terminal data from the controller first of all in the 
above manner. At this time, the last bit C of the data is set to LOW. 

Then, input the 20-bit data including the programmable divider setting data in the same manner with the last bit 
C set to HIGH. In this manner, all internal states are set. After this setting, the latter 20-bit data only is varied 
when only the programmable divider value is varied. (At this time, C is set to HIGH without fail.) 

When the programmable divider value is varied (selection of a broadcast channel, AFT), the following UP/DOWN 
mode can be used more effectively. 


(b) UP/DOWN mode 


After setting the CLK terminal to LOW, the UP/DOWN content can be increased or decreased by one depending 
on the level of HIGH or LOW of the DIN terminal when the LAT terminal (usually LOW level) is changed from 
HIGH to LOW. By repeating this process, the setting value of the programmable divider can be varied as required. 


~e 
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(c) DATA CHECK mode 


This mode is used to check if the data from the controller is correctly input to the shift register. The data left in 
the shift register immediately after the input data is latched is output in one bit each from the BO terminal when 
a clock is input to the CLK terminal after the LAT terminal is set to LOW with the CLK terminal held to HIGH. 
However, the shift register data is output from the BO terminal when the T1 or T2 bit of the data is respectively 
at HIGH or LOW only. T1 and T2 bits will be described in the following item. 


(3-2) Control data assignment 


The CX-7961A control data is assigned in 20 bits. The last 2 bits are the data recognition code and their recognition 
will tell the data content. Switching to the TEST mode is also performed using this code internally. As is described in 
the following, each of the frequency division number of the programmable divider and reference divider is given in the 
binary value with the leading digit of LSB. 


(a) Control input data of the reference divider, etc. (C = LOW) 


This data can be described as an initialization setting data and it is always input whenever the power supply is fed 
or a channel band is switched. The input data is assigned as follows. 


* RO— R13: Reference divider frequency division number (binary value with the LSB of RQ). In practice, an 
offset component between the actual frequency division number and the input data. Their 
relationship is as follows. 

(Actual frequency division number) = (Input data) + 2 


PP: Specification of the signal input terminal. 








Input 


a Ae 
Pl 
P\2 




















- A,B, T1: Each of the AO and BO terminals have 2 functions which are switched depending on the T1 
value. When T1 is at LOW, A and B values are output as they are to the AO and BO terminals. 
These signals can be used for switching an external prescaler’s frequency division ratio, the filter 
constant and channel band, etc. When the prescaler M54465P (Mitsubishi) is used, the selection 
code of frequency division ratio will be as follows: 


Frequency division 


ratio 
A,B 





A 
B 
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When T1 is at HIGH, the AO output terminal outputs the LOCK/UNLOCK state of the phase 
comparator. 
AO terminal H: UNLOCK 

L: LOCK 


This can be used as a muting signal. 
The BO terminal becomes, as described in (3-1) (C), the data output terminal of the shift register 


and the shift register content is continuously output by inputting the clock to the CLK terminal. 


It must be noted the AO and BO terminals can not be used for external contro! when T1 is at 
HIGH. 


oe This is a code to determine the latch direction of the input data. In this case, set to LOW. 


Input data 





AO output BO output 





A B 
UNLOCK signal Shift register output 


— — coed eee eee 


Reference divider output Main divider output 



































Main divider output 


(b) Programmable divider input data (C = HIGH) 


This data determines the programmable divider’s frequency division ratio. 





N6)N7/N8| N9 





INTOINIT/N12\N13 


> NO—N17: Programmable divider frequency division number. 


(Binary value with NO as the LSB.) Actual frequency division number will be as follows depending 
on a terminal selected for the signal input. 


























































Conirol data eke Range of the | Relation between N and Range of the true 
eee frequency division | the true frequency frequency division 
Plt | P12 fete e input data N division number ND number ND 
— 7 —————- 
— | oL AMI O — 65,535 Nae 2 — 65,537 
ie 1 oe | 
L H AMI 4 — 262,143 N+8 12 — 262,151 
TVI 4 — 262,143 2 Net G 24 — 524,302 














aia De T2 is used for selection of the test mode. Set this data to LOW usually. 
When the frequency division output and reference output are to be checked, set this T2 bit and T1 
bit to HIGH and A and B bits to LOW. In this instance, the AO and BO output terminals output 
a reference output and a frequency division output respectively. 


on he As described before. Set to HIGH in this case. 
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(3-3) Data input and control signal times 


(a) Data input mode (normal mode) Each timing shows the minimum value unless otherwise described. 


| 
—»| he ea ead eam al 
| 





LAT 


DIN 


eae: hae eal 
>] nS uS¢us 
| 


CLIK 


(b} UP/DOWN mode 


ae | | 
>|} oa ES 


eee ee 
LAT 





(c) DATA CHECK mode (Data check of the shift register) 


LAT 


Cle 


BO 





(* denotes data is output within this timing.) 
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(4) Reference signal (Input signal of the reference divider) 


CX-7961A can generate a reference signal by connecting a crystal oscillator to XI and XO. It also allows an external 
clock to be used as a reference signal by inputting an external clock signal to the XI terminal. 


(4-1) Reference signal generator with the built-in oscillator 


As shown below, connect a crystal oscillator to the XI and XO. Accrystal oscillator with the frequency of IMHz — 
7,.2MHz can be used. The diagram below shows an example when a standard 4MHz oscillator is used. 

Be sure to make the capacitance ratio of Cy and Cg at 1 — 1: 1 and their serial capacitance values be the specified 
load Capacitance of the crystal oscillator. 


CX-7961A 





(4-2) Reference signal generator with an external clock 


When an external clock signal, e.g. a clock signal obtained from the controller, is used as the reference clock, connect 
it to the XI terminal via a capacitor as shown below. The clock frequency is warranted up to 7.2MHz but use signal of 
proper rise and decay (more than 5V/us) especially when the frequency is low. This will serve as a protection from 
mulfunction. 


CX-7961A 





0.6Vp-p 
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Application Circuit 
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Characteristics of high-frequency input sensitivity 
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Vin-!nput Sensitivity (mVp-p) 
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fmax-Ta Characteristics 
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Fmax-Maximum Input Frequency (MHz) 
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Ta-Ambient Temperature (°C) Ta-Ambient Temperature (°C) 


Output current characteristics of AO and BO terminals 
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Output Current Characteristics of PD (Phase Discriminator) Terminal 

































































(WW) LUsLIND Inding jaaay-mo7- 10, 





VoH-Output Voltage (V) 


Vo_-Input Voitage (V) 

































































(WW) 2Ua4IND INdINO janaq-mo7- 10; 


} 


Vv 


Vo._-Output Voltage 
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Power Current Characteristics 
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lIpp-fin Characteristics 
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